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Dear Customer,

throughout this manual, the Vector Signal Generator R&S® SMATE200A is abbreviated as R&S
SMATE.

The Vector Signal Generator includes software developed by the OpenSSL Project for use in the
OpenSSL Toolkit (http://www.openssl.org/).

R&S® is a registered trademark of Rohde & Schwarz GmbH & Co. KG
Trade names are trademarks of the owners.
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ROHDE&SCHWARZ

EC Certificate of Conformity

Certificate No.: 2005-04
This is to certify that:

Equipment type

Stock No.

Designation

SMATE200A 1400.7005.02 Vector Signal Generator

SMATE-B10 1401.2707.02 Baseband Generator

SMATE-B11 1401.2807.02 Baseband Generator

SMATE-B13 1401.2907.02 Baseband Main Modul

SMATE-B16 1401.2407.02 Differential I/Q Output

SMATE-B31 1401.1800.02 High Power Output for 1st RF Path
SMATE-B36 1401.2107.02 High Power Output for 2nd RF Path
SMATE-B103  1401.1000.02 Freq. Range to 3 GHz for 1st RF Path
SMATE-B106  1401.1200.02 Freq. Range to 6 GHz for 1st RF Path
SMATE-B203  1401.1400.02 Freg. Range to 3 GHz for 2nd RF Path
SMATE-B206  1401.1600.02 Freq.-bereich bis 6 GHz firr 2. HF-Pfad

complies with the provisions of the Directive of the Council of the European Union on the
approximation of the laws of the Member States

- relating to electrical equipment for use within defined voltage limits
(73/23/EEC revised by 93/68/EEC)

- relating to electromagnetic compatibility
(89/336/EEC revised by 91/263/EEC, 92/31/EEC, 93/68/EEC)

Conformity is proven by compliance with the following standards:

EN61010-1: 2001-12
EN55011 : 1998 + A1 : 1999, Klasse B
EN61326 : 1997 + A1: 1998 + A2 : 2001

For the assessment of electromagnetic compatibility, the limits of radio interference for Class B
equipment as well as the immunity to interference for operation in industry have been used as a basis.

Affixing the EC conformity mark as from 2005

ROHDE & SCHWARZ GmbH & Co. KG
Muhldorfstr. 15, D-81671 Miinchen

Munich, 2005-02-03 Central Quality Management MF-QZ / Radde

1400.7005.02 CE E-1






R&S SMATE200A

User Documentation

Contents of User Documentation
for Vector Signal Generator R&S SMATE200A

The user documentation describes the Vector Signal Generator R&S SMATE and all options. It includes
a printed Quick Start Guide and a CD-ROM. The CD-ROM provides the complete user documentation

for the vector signal generator:

The R&S SMATE is equipped with a context-sensitive online help that offers a help page for each in-

strument function.

Quick Start Guide

Help System

1401.0940.39

The present quick start guide describes everything that is needed
to put the instrument into operation and to get familiar with the
generator. The quick start guide gives an introduction to remote
control and manual control via external monitor, mouse and key-
board.

The quick start guide is subdivided into the data sheet plus 4
chapters plus index:

The data sheet informs about guaranteed specifications and
characteristics of the instrument.

Chapter 1 Describes the control elements and connectors
on the front and rear panel as well as all proce-
dures required for putting the instrument into
operation.

Chapter 2 Gives an introduction the operating concept and
typical applications of the R&S SMATE.

Chapter 3 Describes key operating modes, the structure of
the graphical interface and the principles of
manual control.

Chapter 5 describes the basics for programming the R&S
SMATE, command processing and the status
reporting system.

Annex Contains an index for the quick start guide.

The help system is embedded in the instrument, offering quick,
context-sensitive reference to the information needed for operation
and programming. The help contains the complete user docu-
mentation for the vector signal generator including the contents of
the present quick start guide.

To access the context-sensitive help, an external monitor and
mouse must be connected to the instrument (see chapter 3 of this
quick start guide).

The help files (*.chm) are also available on the CD-ROM and can
be used as a standalone help.

0.1 E-1



User Documentation R&S SMATE200A

Documentation CD-ROM

The CD-ROM provides the complete user documentation for the
vector signal generator:
- The online help system (*.chm).

- The complete operating manual and service manual in printable
form (*.pdf).

- The data sheet (broschure and specifications) in printable form.
- Links to different useful sites in the R&S internet.

Note: Please use the ADOBE® Acrobat® Reader for PDF files
and the browser Internet Explorer® 4.0 for the HTML help.

Operating Manual

The operating manual contains comprehensive information
about the instrument functions and remote control, in addition
to the chapters of the quick start guide. It includes information
about maintenance of the instrument and about error detection
listing the error messages which may be output by the instru-
ment. It is subdivided into 10 chapters:

The data sheet informs about guaranteed specifications
and characteristics of the instrument.

Chapter 1 describes the control elements and con-
nectors on the front and rear panel as well
as all procedures required for putting the in-
strument into operation.

Chapter 2 gives an introduction to the operating con-
cept and typical applications of the R&S
SMATE.

Chapter 3 describes key operating modes, the struc-

ture of the graphical interface and the prin-
ciples of manual control.

Chapter 4 forms a reference for manual control of the
R&S SMATE and contains a detailed de-
scription of all instrument functions and their
application. The chapter also lists the re-
mote control command corresponding to
each instrument function.

1401.0940.39 0.2 E-1
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User Documentation

Optional Documentation

Internet Site

1401.0940.39

Chapter 5 describes the basics for programming the
R&S SMATE, command processing and the
status reporting system.

Chapter 6 lists all the remote-control commands de-
fined for the instrument. At the end of the
chapter a alphabetical list of commands.

Chapter 7 -

Chapter 8 describes preventive maintenance and the
characteristics of the instrument’s inter-
faces.

Chapter 9 gives the status messages and a list of error
messages that the R&S SMATE may gen-
erate.

Chapter 10 contains an index for the operating manual.

Service Manual Instrument

The service manual - instrument informs on how to check
compliance with rated specifications, on instrument function,
repair, troubleshooting and fault elimination. It contains all in-
formation required for the maintenance of R&S SMATE by ex-
changing modules. In addition it describes how to perform a
firmware update and how to install options.

The printed version of the operating and service manual provides
the contents of the quick start manual plus the complete reference
and the service information for the vector signal generator. This
manual can be ordered as an option (stock no. 1401.0940.39); see
ordering information in the data sheet.

Note: The CD-ROM contains the *.pdf version of the manuals.

The Internet site at: R&S Vector Signal Generator R&S
SMATEZ200A provides the most up to date information on the R&S
SMATE. The current operating manual at a time is available as
printable PDF file in the download area.

Also provided for download are firmware updates including the
associated release notes, instrument drivers, current data sheets
and application notes,

0.3 E-1






R&S SMATE200A

Contents "Putting into Operation™

Contents - Chapter 1 "Putting into Operation”

1401.0933.69

1 Putting into OPeration .......ccccooeeeiiiiiiiiiii e
Introduction - Putting into Operation............cccccoi i,
Legend for Front Panel VIeW ...
Legend for Rear Panel VIEW ...........cooiiiiiiiiiiiiie e
Putting into OPeration.............coo i
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Installing the Instrumentin a 19" RackK...........ccccccciiiiiiiiiiiiceenn,
Safety INSTHUCHONS ......oooiiiie e
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Connecting the R&S SMATE to the AC Supply ...ccoeevvvviiiniiiennnenn.
SWItChING ON .o
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FUNCHON ChECK.......ooiiiie e
Default Settings ......ooiiiiiie s
Windows XP Embedded...........ccuooiiiiiiiiiii e
Connecting an External Keyboard.............cccooviiiiiiiiiii e
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Manual Remote Control via an External Controller.............c.cooovvvvviiieeennnnns
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Contents "Putting into Operation”
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R&S SMATE200A Introduction - Putting into Operation

1 Putting into Operation

Introduction - Putting into Operation

Chapter 1, "Putting into Operation" explains the control elements and connectors of the Vector Signal
Generator R&S SMATE with the aid of the front and rear views and describes how to put the instrument
into operation. It also describes the connection of peripherals such as printer, keyboard, mouse and
monitor. A detailed description of the I/O interfaces is given in section "Legend for Rear Panel View", on
page 1.4, and of the remote control interfaces in section "Remote Control Interfaces", on page 5.32.
Specifications of interfaces can be seen in the data sheet.

The R&S SMATE is primarily intended to be remote-controlled via the GPIB interface or a LAN
connection (see section "Switchover to Remote Control", on page 5.3.). Alternatively it is possible to
control the instrument manually using an external monitor in combination with a keyboard and a mouse
(see section "Introduction - Manual Operation”, on page 3.1) or by accessing the instrument via the
remote control desktop of an external PC (see section "Manual Remote Control via an External
Controller", on page 1.29).

Several hardware control lines are provided for direct and fast access to instrument functions, e.g. to
RF OFF and MOD OFF switching (see "Legend for Rear Panel View", Digital 1/Q Interface).

Manual and remote control of the R&S SMATE are described in separate chapters. Background
information about the settings and about the digital standards is reported in the reference chapter for
manual control (Chapter4, Instrument Functions), together with the menus that may be displayed on an
external monitor.

To avoid redundancy, the reference chapter for remote control (Chapter 6) focusses on program syntax
and parameter ranges but contains only a short description of the command functions.

Chapter 2, "Getting Started" gives an overview of generator functions. Detailed operating instructions
and an overview of menus follow in Chapter 3, "Manual Operation". Chapter 5, "Remote Control -
Basics" describes how to switchover to remote control.

The complete manual on the CD-ROM in printable pdf-format provides chapters 4 to 9.

Legend for Front Panel View

This section gives an overview of control elements on the front panel of the R&S SMATE. The
connectors of the R&S SMATE are placed on the rear panel and are described in the following section
"Legend for Rear Panel View".

As the R&S SMATE is mainly intended to be remote-controlled, the front panel of the R&S SMATE
contains no display but mostly LEDs to inform the user about the status of the instrument. The user
interface can be displayed on an external monitor that is either connected directly to the instrument or
that belongs to a remote PC station used to manually remote control the instrument.

1401.0933.69 1.1 E-3



Legend for Front Panel View

R&S SMATEZ200A

1 Status LEDs for intrument state

ERROR

Indicates that an error occurred during
operation. Only errors are indicated that impair
further instrument operation, e.g. a hardware
fault. The error must be eliminated before
correct instrument operation can be ensured.
The error can be queried with commands
SYSTem ERRor : ALL,

SYSTem ERRor [ : NEXT] , and

SYSTem SERRor .

REMOTE Indicates that the instrument is in remote

BUSY

control mode.

If using an external monitor and an external
keyboard, the external display remains
unchanged and shows the current instrument
status, i.e. the status which exists under the
remote control settings. The instrument can be
operated (e.g. menus can be opened).
However, it is not possible to enter or change
values.

Indicates that the instrument is booting the
operating system and firmware software.

READY Indicates that the instrument is ready for

operation after booting the instrument.

2 Switch
O The on/off switch switches the instrument from the
= standby mode to the operating state provided the power
switch on the instrument rear is switched on.
@ The yellow LED (right) is on in the standby mode;
the green LED (left) is on when the instrument is ready
for operation.

DANGER Danger of shock hazard!

See chapter 6,
section "Setting
Parameters

See chapter 1,
section "Switching
Onll

The instrument is still power-supplied while it is in standby mode.

3 Status LEDs for RF outputs

© rroNA RF ON A
&— RFONB

RF ON B

1401.0933.69

Indicates that RF output A on the rear of the
instrument is switched on.

Indicates that RF output B on the rear of the
instrument is switched on.

1.2

See data sheet
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Legend for Rear Panel View

R&S SMATE200A
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Legend for Rear Panel View

R&S SMATE200A

Legend for Rear Panel View

This section gives an overview of connectors on the rear panel of the R&S SMATE. Each connector is
briefly described and a reference is given to the chapters containing detailed information. For technical
data of the connectors refer to the data sheet. If a connector of a two-path instrument is available for

one path only (e.g. path A) or for either of the two (path A or B), a note is made in the brief description.

1 RF outputs A and B

Outputs for RF signal of path A and B.

ATTENTION Maximum Input Levels

Do not overload the RF
output. The maximum
permissible back-feed is

B specified in the data sheet.

100 kHz .. 6 GHz
e

2 LAN interface

LAN Ethernet interface
— For integrating signal generators
in a network

— Remote control of signal
generator

— Input of external asynchronous
data

— Manual remote control of signal
generator

Firmware update

3 Ventilation slots

ATTENTION

Risk of Instrument Damage through
Overheating

Ventilation slots must not be obstructed. Make
sure that the air can escape freely through the
vents at the rear. The minimum distance to the
wall should be at least 10 cm.

1401.0933.69 1.4

See data sheet

See data sheet and
chapter 1, section
"Connecting the R&S
SMATE to a Network
(LAN)", on page 1.21,
section "Manual Remote
Control via an External
Controller"on page 1.29,
and chapter 5, section
"Remote Control via
LAN Interface" on page
5.5.

See chapter 1, section
"General Precautions"
and data sheet

E-3



R&S SMATE200A Legend for Rear Panel View

4 AC supply

AC power connector. See chapter 1, section
Power "Connecting the R&S
switeh When the R&S SMATE is connected SMATE to the AC
to the AC supply, it automatically sets Supply" and data
itself to the correct range for the sheet

applied voltage (range: see type
Power label). There is no need to set the
connector voltage manually or change fuses.

Power switch.

The power switch can be set to two
positions.

0 The instrument is disconnected
from the mains

I The instrument is power-supplied
It is either ready for operation
(STANDBY) or in operating
mode, depending on the position
of the ON/STANDBY switch on
the instrument front

5 Reference signhal output

REF OUT See data sheet and
Output for external reference signal chapter 4, section "RF
Reference Frequency -
Reference Oscillator"

6 Reference signal input

REFIN REF IN See data sheet and
- Input for external reference signal chapter 4, section "RF
@ (the external reference is used for both Reference Frequency -
paths) Reference Oscillator"

7 Clock signal input/output

CLOCKIN
.ﬁlfuc.fT Input for external clock signal (bit or Sﬁ; ?::i Sggstﬁs:gData
(o> symbol clock, multiple of symbol clock) for andpSi na’ll Sources in
@ synchronizing the external data signal in Basebgnd"
case of multivalent modulation. The active

edge can be set (path A only).

CLOCK OUT
Output for internal (bit or symbol) clock
signal (path A, the internal clock signal of
path B can be output at one of the USER
interfaces)

1401.0933.69 1.5 E-3



Legend for Rear Panel View

R&S SMATE200A

8 LF output

@c—»

9 Differential 1/Q outputs

LF OUT Output for internal LF generator

signal (path A only).

| OUT BAR/ Q OUT BAR
Differential (inverting) outputs for
analog I/Q signal either from path A
or path B.

Single ended or differential 1/Q outputs

11 I/Q signal input

Input for external modulation signal
IN.ﬂ

13 |IEC/IEEE-bus connector

I OUT/QOUT
Single-ended or differential (non-
inverting) outputs for analog 1/Q
signal either from path A or path B.

[ IN A/Band QIN A/B
Input for external analog modulation
signal in case of I/Q modulation
(independent for RF path A and B) or
Input for external analog baseband
signal (option B17, Baseband Input)

EXT MOD IN A/B

signals for amplitude, frequency,
phase and pulse modulation
(independent for RF path A and B)

IEC 625/IEEE 488
IEC-bus (IEEE 488) interface for
remote control of the R&S SMATE

1401.0933.69 1.6

Input for external analog modulation

See chapter 4, section
"LF Generator and LF
Output - LF Output" and
data sheet

See data sheet and
chapter 4, section
"Impairment of Digital
I/Q Signal"

See data sheet and
chapter 4, section
"Impairment of Digital
I/Q Signal"

See data sheet and
chapter 4, sections
"Data and Signal
Sources in Baseband",
"1/Q Settings Menu", and

See data sheet and
chapter 4, section
"Modulation Sources"

See data sheet and
section "Remote Control
via IEC/IEEE Bus", on
page 5.3
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Legend for Rear Panel View

14 USB interface type B

USBIN

USB (universal serial bus) interface of type B See data sheet

(device USB).

— Input for external asynchronous
modulation data (path A only)

The interface establishes a connec-
tion to the DACIF module.

If required, separate drivers can be
developed for this interface. The
device ID required in this case is 11
(HEX) for remote control and 12
(HEX) for the transmission of
modulation data. The vendor ID is

AAD (HEX).

15 USB connectors type A

16 Monitor

MONITOR

==,

1401.0933.69

USB (universal serial bus) interfaces of type A See chapter 1, section

(host USB).

— Connection of peripherals such as
mouse, keyboard, printer

"Connecting the
Mouse", , on page
1.19 and section
"Connecting an

— Connection of memory stick for External Keyboard ",
file transmission on page 1.19

— Firmware update

The interface establishes a
connection to the controller.

MONITOR

See data sheet and
chapter 1, section

The 15-pin Sub-D female connector is || "Connecting an External

intended for connecting an external Monitor"
VGA monitor.
Pin Signal

1
2

3
4/11/12/15
5..10-0

13

14

1.7

Red (output)
Green (output)
Blue (output)
Not connected
Ground

HSYNC (output)

VSYNC (output)

E-3



Legend for Rear Panel View R&S SMATEZ200A

17 AUX /O interface

See chapter 4, section
"Global
I_L—_—_'_-_| 3
& | S, | Trigger/Clock/Input
: J = ‘ i Settings — Setup -
Environment" and data
sheet
AUX I/O
Parallel input/output for data signals as well as settable
trigger and control signals of the baseband. Input for
device trigger for path B.
Assignment of the AUX /O interface and of USER pins,
and the arbitrary assignment of pins to path A or B can
be configured in the menu under Environment -
Global Trigger/Clock/External Inputs - USER Marker
/ AUX 1/O Settings.
An adapter of the AUX I/O interface to coaxial BNC
connectors is available as an accessory (R&S SMATE-
Z5, see data sheet).
Connection Description
1..25-0 Ground
26 - LEV ATT Signal input/output for controlling the level attenuation (path A only). With active
envelope curve control, this signal determines whether or not the signal level is
attenuated.

With external envelope curve control (Custom Digital Modulation only), the pin
is the input for the control signal LEV_ATT.

With internal envelope curve control, the control signal LEV_ATT is output for
Path A.

With two-path instruments, the signal for path B can be applied to one of the user
interfaces.

27 - CW MODE Signal input for controlling the switchover between the modulated and
unmodulated RF signal with activated external modulation/CW switching in the
Custom Digital Modulation menu (CW control signal, path A and/or path B).

Signal output for the CW control signal with internal source selected. This signal
marks the CW mode in which digital modulation is deactivated and the RF signal
is output in unmodulated form. In the case of digital standards with selectable
modulation mode, the signal indicates the active modulation mode (GSM: (G)MSK
= high, 8PSK EDGE = low)

28 - INST TRIG B Input for external triggering of the analog modulations, sweeps and List mode.
HOP input for controlling the frequency hopping mode with external source in List
mode (Path B).
The instrument trigger input for Path A is input via the connector DIGITAL I/O.

29 - PARDATAO Parallel data input/output 0...D with 10-bit word width for digital modulation. If the
data source "external parallel" is selected, these pins are the data inputs. If a
different data source is selected, the data is output here (Custom Digital

38 - PARDATA9 Modulation, Path A).

1401.0933.69 1.8 E-3



R&S SMATE200A

Legend for Rear Panel View

1401.0933.69

Connection

Description

39-USER 3

40 - USER 4

41 - MARKER 3

42 - MARKER 2 B

43 - MARKER 3 B

44 - not used

45 - BURST

46 - EXT TUNE

47 - BITCLK

48 - USER 2

49 - SYMBCLK

50 - not used

USER input/output which can be configured for various purposes The following
signals can be applied at the connector:

- Marker 4 (output Path A or B).
- CW Mode Out (output Path A or B).

- No Signal (Blank) Marker (output Path A or B). This signal marks the blank
time in the List mode.

- HOP (output path A or B). This signal marks the trigger for frequency
hopping in the List mode.

- Trigger (output path A or B). This signal marks the trigger event caused by
the selected trigger signal (internally or externally) of path A or B.

Additional signals for path B are available in the case of two-path instruments.
The corresponding signals for Path A are applied at the pins of the AUX /O or
DIGITAL I/O interface (Clock Out).

- Clock Out (output Path B; bit or symbol clock pulse). This signal
corresponds to the clock signal for digital modulations.

- LEV ATT (input/output path B).

- BURST (input/output path B).

USER input/output which can be configured for various purposes (see above,
USER 3).

Output for the freely programmable marker signal 3 of Path A. The output is
permanently assigned.

Output for the freely programmable marker signal 2 of Path B.

Output for the freely programmable marker signal 3 of Path B. The output is
permanently assigned.

Pin is not used.

Signal input/output for controlling the burst ramp (Path A).

With external envelope curve control (Custom Digital Modulation only), the pin
is the input for the control signal BURST_RAMP. With internal envelope curve
control, the control signal BURST_RAMP is output for Path A.

With two-path instruments, the signal for Path B can be applied to one of the user
interfaces.

Tuning input for the internal reference frequency.

Output Bit clock for internal mode (Path A only).
With two-path instruments, the signal for Path B can be applied to one of the user
interfaces.

USER input/output which can be configured for various purposes (see above,
USER 3).

Symbol clock output for internal mode (Path A only).
With two-path instruments, the signal for Path B can be applied to one of the user
interfaces.

Pin is not used.

1.9 E-3



Legend for Rear Panel View R&S SMATEZ200A

18 Digital I/O interface

See chapter 4, section
"Global
Trigger/Clock/Input
Settings — Setup -
Environment" and data
sheet

DIGITAL I/0

Input/output for serial data of digital signals as well as
settable trigger and control signals of the baseband.
Input for device trigger for path A.

Assignment of most of the pins of the DIGITAL I/0
interface is permanent and cannot be changed. Some
of the pins are assigned the same input/output as pins
of the AUX /O interface, e.g. CLK OUT. This is
provided to enable the use of a single connector for the
input of parallel or serial data.

Assignment of the USER pin can be configured in the
SETUP menu under Environment - Global
Trigger/Clock/External Inputs - USER Marker / AUX
I/O Settings (command : OUTPut : USER).

An adapter of the DIGITAL I/O interface to coaxial BNC
connectors is available as an accessory (R&S SMATE-
Z5, see data sheet).

Connection Description

1..25-0 Ground

26 - TRIGGER 1 Input for triggering digital modulations, digital standards and ARB
(paths A and/or B).

27 - TRIGGER 2 Input for triggering digital modulations and standards and ARB (paths A and/or B).

28 - MARKER 1 Output for the freely programmable marker signal 1 of path A for triggering and
control of external devices.

29 - MARKER 2 Output for the freely programmable marker signal 2 of path A for triggering and
control of external devices.

30 - MARKER 1B Output for the freely programmable marker signal 1 of path B for triggering and
control of external devices.

31-USER 1 Input/output for configurable signals for triggering and control.
The following signals can be applied to the connector:
- Marker 3/4 (path A or B)
- Clock Out (path B, bit or symbol)
- CW mode Out (path A/B)
- No signal (blank) marker (path A/B)
- HOP (path A/B)

More USER input/outputs are available on the AUX I/O interface.

1401.0933.69 1.10 E-3
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Legend for Rear Panel View

Connection

Description

32-INST TRIG A

33 - CLKOUT

34 - DATA

35...38 - not used

39-0PCA

40 - RF OFF A

41 - MOD OFF A

42 -0OPCB

43-RF OFF B

44 - MOD OFF B

45 - FHOP_DATA
46 - FHOP_CLK
47 - FHOP_STRB

48...50 - not used

1401.0933.69

Input for external triggering of the analog modulations, sweeps and List mode.
HOP input for controlling the frequency hopping mode with external source in List
mode (path A).

The instrument trigger for path B is input via the connector AUX I/O.

Output for internal (bit or symbol) clock signal (path A, the internal clock signal of
path B can be output at one of the USER interfaces).

This output is also provided via the connector AUX I/O to enable the use of a
single connector for the input of parallel data.

Serial data input/output for digital modulation of path A. If the data source
"external serial" is selected, these pin is the data input. If an internal data source
is selected, the data is output here (Custom Digital Modulation, path A).

Pins are not used.

Output for Operation Complete signal of path A. Active High signals that all
remote control commands have been executed. The output is always active.

Input for fast switching of the RF output A (see chapter 4, section "Level - EMF
Menu").

The input must be activated in the Level/EMF menu or via remote control
command. Active High (1) switches the RF output off. A subsequent Active Low
(0) switches the RF output on again. The RF Output must be switched on when
the input is activated, otherwise the control signal has no effect on the status of
the RF Output. Switching is performed very fast (10us). However, the attenuation
of the switched off output is considerably less than after regular switch-off,
because the connection between the RF output and attenuator is not interrupted.

Input for fast switching of 1/Q modulator of path A (see chapter 4, section "Level -
EMF Menu").

The input must be activated in the Level/EMF menu or via remote control
command. Active High (1) switches the modulations off. A subsequent Active Low
(0) switches the modulations on again. The modulations must be switched on
when the input is activated, otherwise the control signal has no effect on the
status of the modulations. Switching is performed very fast (10ps). The control
signal has no effect on the status of the digital modulations in the baseband block
or of the analog modulation of the RF block. An exception is broadband amplitude
modulation which uses the I/Q modulator.

Output for Operation Complete signal of path B. This signal indicates that all
remote control commands have been executed. The line is always active.

Input for fast switching off the RF output B (see pin 40).

Input for fast switching off 1/Q modulation and broadband amplitude modulation of
path B (see pin 41).

Data input for Fast Hop list mode (see chapter 4, section "List Mode")
Clock input for Fast Hop list mode (see chapter 4, section "List Mode").
Strobe input for Fast Hop list mode (see chapter 4, section "List Mode").

Pins are not used.
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R&S SMATEZ200A

Putting into Operation

The following section describes the procedure for putting of the instrument into operation and the
connection of peripherals such as printer and monitor. It contains general safety instructions for

instrument operation.

The installation of options and the firmware update are described in Chapter 4 of the Service Manual
(supplied with the instrument on the CD-ROM).

Unpacking the Instrument

<= =

Remove protective covers

» Remove the instrument from its packaging and check the equipment

for completeness using the delivery note and the accessory lists for
the separate items.

Remove the two protective covers from the front and rear panel of
the signal generator and carefully check the instrument for damage.

If there is damage, immediately contact the carrier who delivered the
instrument. In this case, make sure not to discard the box and
packing material.

The original packaging is also useful for transporting or shipping the
signal generator later on. It is recommended to keep at least the
two protective caps for front and rear side in order to prevent
damage to the controls and connectors.

Installing the Instrument in a 19" Rack

The instrument is designed for indoors use in a 19" rack.

A rack adapter or an adapter for telescopic sliders (refer to data sheet for Order No.) is required for
installation in a 19" rack. The mounting instructions are supplied with the adapter.

CAUTION Risk of overheating!

1401.0933.69

To less airflow for cooling may cause overheating of the instrument.

Prior to putting the instrument into operation always check for space between the
ventilation holes and the rack casing to get sufficient air supply in the rack.
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Putting into Operation

Safety Instructions

General Precautions

ATTENTION Instrument damage caused by disregarding the following precautions!

¢
*

*

*

Any non-compliance with the following precautions may cause damage to the
instrument. Prior to putting the instrument into operation, check the following:

The covers of the housing are in place and screwed on.

Vents are not obstructed. Make sure that the air can escape freely through the
vents at the rear and at the sides. The minimum distance to the wall should
therefore be at least 10 cm.

The signal levels at the inputs do not exceed permissible limits.

The outputs of the instrument are not overloaded or incorrectly connected.
This particularly applies to the maximum permissible back-feed at the outputs,
which is specified in the data sheet

The instrument should only be operated in horizontal position on an even
surface.

The ambient temperature must not exceed the range specified in the data sheet.

Please also observe the instructions in the following sections and the general safety
instructions at the beginning of this manual.

Protection against Electrostatics

ATTENTION Risk of instrument damage caused by electrostatic discharge!

To avoid damaging the electronic components of the EUT due to electrostatic
discharge produced by contact, the use of appropriate protective measures is
recommended.

EMC Safety Precautions

To avoid electromagnetic interference, only suitable, shielded signal and control cables must be used
(see recommended extras).

1401.0933.69
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Setting up the Instrument

WARNING Danger of injury!

€ Stacked instruments may slip off.
Secure stacked instruments against slipping (e.g. by locking the feet to the
top of the front-panel frame).
The feet must be fully folded in or folded out. Only then a stable position of the
instrument and reliable operation can be ensured. The uniform pressure on the
folded-out feet must not exceed 500 N (weight of instrument and of equipment
stacked on top).

€ When the instrument with expanded feet, the feet might collapse and fold in.
Do not shift the instrument with the feet out.

!
<500N

Cleaning the Outside and Storing

What is necessary is essentially the cleaning of the instrument.

ATTENTION Risk of instrument damage caused by cleaning agents!

Cleaning agents contain substances that may damage the instrument, e.g. solvent-
containing cleaning agents may damage the front panel labeling or plastic parts.

Never use cleaning agents such as solvents (thinners, acetone, etc), acids, bases, or
other substances.

The outside of the instrument is suitably cleaned using a soft, line-free dust cloth.
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Connecting the R&S SMATE to the AC Supply

The R&S SMATE is automatically matched to the applied AC voltage (see rear panel). There is no need
to set the voltage manually or change fuses. The AC supply connector is at the rear of the unit (see
below).

The nominal voltage and frequencies ranges are displayed on the rear panel and quoted in the data
sheet

Since the instrument is in compliance with safety class EN61010-1, it should only be connected to a
socket with earthing contact.

Switching On

» Connect the signal generator to the AC supply by means of the
Power supplied power cable.
switch

» Press the main power switch at the rear of the instrument to position I.

> After power-up the instrument is either ready for operation (STANDBY)
or in operating mode, depending on the position of the ON/STANDBY
Power switch on the instrument front (see below).
connector

Note: The power switch may remain on for any period of time.
Switching off is required only if the instrument should be
completely isolated from the AC supply.

» Press the ON/STANDBY switch on the front panel; the green LED
must be on.

» The instrument is ready for operation. All modules in the instrument

@ are supplied with power.

Booting the R&S SMATE

After instrument switch-on, the Windows XP Embedded operating system and subsequently the
instrument firmware boots. During booting of the instrument firmware, a selftest is performed. On the
front panel LED BUSY indicates that the instrument is booting.

After booting is completed, the front panel LED READY indicates that the instrument is ready to be
operated. The settings that were active before the last switch-off are established.

If an external monitor is connencted to the instrument, the installed BIOS version and the processor
characteristics are indicated for a few seconds in the start display after instrument switch-on. After
booting is completed, the block diagram of the signal generator is displayed and the instrument is ready
to be operated.

Note: If the software stops unexpectedly, the instrument can be rebooted by pressing the
STANDBY key for approx. 5 s.
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Switching Off

» Press the ON/STANDBY switch on the front panel.

The R&S SMATE stores the current setting on the hard disk before it
shuts down the Windows operating system. Then the AC supply is
switched to the STANDBY mode.

» Only the AC supply is powered and the oven-controlled crystal
oscillator is kept at operating temperature.

» The yellow LED must be on.

DANGER Danger of shock hazard!
The instrument is still power-supplied while it is in standby mode.

Do the following only if the instrument is completely disconnected from the AC supply:

» Press the main power switch at the rear of the instrument to position
0. None of the front-panel LEDs should be on.

Power
switch
Note: It is recommended to switch the instrument to STANDBY mode
before completely disconnecting it from the AC supply. If the
power switch is set to 0O before the instrument is switched to
Power the standby mode, all current settings are lost.
connector
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Function Check

The signal generator automatically monitors the main functions when the instrument is switched on and
continuously during operation.

If a fault is detected, the front panel LED ERROR indicates the error state. The error can be queried
with commands SYSTem ERRor : ALL, SYSTem ERRor [ : NEXT] , and SYSTem SERRor . See Chapter
6, section "System Subsystem" and Chapter 9, Error Messages").

If an external monitor is connencted to the instrument, ERROR is displayed in the info line together with
a brief error description.

For in-depth identification of the error, press the key. In response, a description of the error(s) is
displayed (see

Besides automatic monitoring of instrument functions, other capabilities in the R&S SMATE ensure
correct functioning of the vector signal generator.

- Internal Adjustments
Adjustments can be performed with commands of the CALibrate Subsystem or in the Setup-
System-Internal Adjustments menu (with external monitor and keyboard). Thus maximum level
accuracy can be obtained, for instance. See Chapter 6, section "Calibration Subsystem" and
Chapter 4, section "Internal Adjustments - Setup-System".

- Test points
Internal test points can be queried by the user with commands of the DIAGnostic Subsystem or in
the Setup-Test-Test Points menu (with external monitor and keyboard). See Chapter 6, section
"Diagnostic Subsystem" and Chapter 4, section "Test Point... - Setup-Test".

Default Settings

The instrument is set to a defined state with common command *RST or the + P] key comination on
an external keyboard.

RF frequency 1 GHz

RF level OFF

Reference frequency internal, adjustment off
Offsets 0

Modulations switched off
Uninterrupted level setting switched off; level attenuator mode: AUTO
Internal level control Level ALC: AUTO
User correction Level Ucor: OFF

LF output switched off

Sweep switched off

LIST mode switched off
IEC/IEEE-bus address not changed

With preset, all parameters and switch states are preset, including those of deactivated operating
modes.

Presettings beyond those in the above list can be seen in the preset tables in Chapter 4 or from the
*RST values of the associated IEC/IEEE-bus commands.
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Windows XP Embedded

ATTENTION Possible impairment of the functioning of the instrument

The instrument is equipped with the Windows XP Embedded operating system. It is
thus possible to install COTS software in the instrument. The use and installation of
commercial off-the-shelf (COTS) software may impair the instrument function. For
this reason, we recommend that you only execute programs tested by
Rohde&Schwarz with regard to their compatibility with the instrument software.

The following program packages have been tested.

» R&S Power Viewer (virtual power meter for displaying results of the Power
Sensor R&S NRP-Zxx)

¢ Windows XP Remote Desktop
« Symantec Norton AntiVirus — Virus-protection software

In certain cases, the use of these programs can impair the performance of the
instrument.

The drivers and programs used in the instrument under Windows XP Embedded
have been adapted to the test instrument. Existing instrument software must only
be modified with update software released by Rohde & Schwarz.

Chapter 4 of the service manual (on the CD-ROM delivered with the instrument)
describes how the instrument software can be restored in case of a program crash
by using the recovery function.

The signal generator is equipped with the Windows XP Embedded operating system. The configuration
of the operating system is optimally adapted to signal generator functions in the factory. Changes in the
system setup are only required when peripherals like a printer is installed or in the event that the
network configuration does not comply with the default settings (see section "Connecting the R&S
SMATE to a Network (LAN)").

After power-up of the signal generator, the operating system boots and the instrument firmware is
started automatically without a password query (auto login).

Note: Auto login is performed with the user name and the password "instrument”. The standard
user has administrator rights so that printer and network installations are possible.

The operating system can only be accessed if an external keyboard and/or a mouse and an external
monitor are connected, an access via remote control commands is not possible. Windows XP provides
an on-screen keyboard that can be operated using a mouse, thus enabling operation by mouse only. An
external keyboard is recommended for extensive entries.

System settings under Windows XP can be made in the Start - Control Panel menu (for required
settings refer to the Windows XP manual and to the hardware description).

The Windows XP start menu is opened with the Windows key (next to the Ctrl key) or with key
combination CTRL-ESC on the external/on-screen keyboard. In this menu the Windows XP programs
can be called. Some of the programs are also placed as symbols on the Windows task bar and can be
called directly by double-clicking the associated symbol. The Windows XP desktop including the task
bar is displayed when moving the mouse to the bottom of the display.

k) TSV
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The instrument display with block diagram, header and Winbar is displayed in the foreground by
double-clicking the Block Diagram, StatusBar and TaskBar buttons in the Windows task bar.

The R&S SMATE does not contain a disk drive. Data is exchanged via a memory stick connected to a
USB interface. An unused disk drive letter is automatically assigned to the memory stick. Data can be
transferred in Windows Explorer.

Energy saving mode:

An energy saving mode is a default setting in the R&S SMATE. The hard disk switches to power-save
mode if it is not accessed for 30 minutes. The energy-saving mode is exited by accessing the hard disk
anew.

Connecting an External Keyboard

A commercial, external keyboard with USB interface can be connected to the R&S SMATE. A keyboard
is a prerequisite for manual control of the instrument and for operation of Windows XP without a
Remote Desktop connection to an external PC.

The keyboard is connected to a USB interface, type A, on the rear panel of the instrument.

1 USB 2

==

The keyboard is detected automatically when it is connected. The UK keyboard assignment is the
default setting. The keyboard assignment and special settings such as the refresh rate can be changed
in the Start - Control Panel - Keyboard or Regional and Language Options menu of Windows XP.
The menu can be accessed by pressing the Windows key on the external keyboard.

Note: A keyboard emulation can be called from the Window XP operating system (START - Programs
- Accessories - Accessibility - On-Screen Keyboard). With the On-Screen Keyboard it is
possible to manually operate the instrument using the mouse only.

Connecting the Mouse

A commercial mouse with a USB interface can be connected to the R&S SMATE. A mouse simplifies
control of the block diagram and of associated menus in manual control. It is sufficient for operation of
Windows XP when used together with the on-screen keyboard.

The mouse is connected to one of the USB interfaces on the rear panel of the instrument.

1 uSB 2

The mouse is detected automatically when it is connected. Special settings such as mouse cursor
speed etc, can be made in the Start - Control Panel - Mouse menu of Windows XP. The menu can be
accessed by pressing the Windows key on the external keyboard.
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Connecting an External Monitor

ATTENTION The monitor and the R&S SMATE may be damaged!

Connecting the monitor without switching off the instrument may damage the monitor
and the R&S SMATE.

The monitor must be connected only when the instrument is switched off
(STANDBY).

The screen driver (Display type) and the display configuration must not be modified.

An external monitor with an analog interface can be connected to the MONITOR connector on the rear
panel of the R&S SMATE. An external monitor is a prerequisite for manual control of the instrument and
for operation of Windows XP without a Remote Desktop connection to an external PC.

MONITOR

Connection

Before the external monitor is connected, the instrument must be switched off (standby mode) to
prevent damage to the monitor and the R&S SMATE. After connection, the external monitor is detected
when the instrument is started. The generator screen with all elements, e.g. block diagram, Winbar, etc,
is then displayed on the external monitor and on the R&S SMATE. Further settings are not required.
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Connecting the R&S SMATE to a Network (LAN)

The R&S SMATE is equipped with a network interface and can be connected to an Ethernet LAN (local
area network).

Provided the appropriate rights have been assigned by the network administrator and the Window XP
firewall configuration is adapted accordingly, files can be transmitted via the network, and network
resources, e.g. a network folders, can be used. The instrument can also be remote-controlled and
manually controlled in the network.

Manual network control means that the user can operate the R&S SMATE from any remote PC in the
network via the Remote Desktop Connection which is provided for Windows PCs or via the
Ultr@VNC connection which is provided for Linux/Unix and Windows PCs. For instance, the user can
control one or more R&S SMATESs from a desk that is part of a test assembly located in another section
of the building (see section "Manual Remote Control via an External Controller", on page 1.31).

Remote-control of the instrument via the LAN interface is described in section "LAN Connector", on
page 5.35.

Important:  In contrast to file transfer via LAN which requires only a partial permission (exception) in
the firewall, remote control via LAN is only possible if the firewall is completely switched
off. Therefore, the firewall settings for remote control differ from the firewall settings for
file transfer (see section Switchover to Remote Control").

A firmware update via the LAN interface is described in chapter 2 of the service manual (on CD-ROM).

Connection to the Network

ATTENTION Risk of network errors!
\ Connecting errors may affect the entire network.

We recommend to coordinate the connection of the instrument to the network with
the network administrator.

Do not connect or disconnect the network cable until the instrument is switched off
(standby). Only then the network connection can be reliably detected and
impairments to instrument operation can be avoided.

The instrument is connected to the LAN with the aid of a commercial RJ-45 cable suitable for a
10/100/1000Mbps connection attached to the LAN interface at the rear of the instrument.
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Configuring the R&S SMATE for Network Operation

The network interface functions with 10/100/1000Mbps Ethernet IEEE 802.3u. The TCP/IP network
protocol and the associated network services are preconfigured.

For data exchange in a LAN, each connected PC or instrument must be accessible via an IP address or
via an unambiguous computer name. In addition, network access of the different users is organized by
the assignment of access rights.

Access rights determine which of the available network resources, e.g. data logging systems, are
available to the R&S SMATE.

The Window XP operating system is protected by an activated firewall per default. The configuration of
the firewall has to be adapted according to the required network communication needs.

Networks using DHCP

The R&S SMATE is preconfigured for networks using DHCP (dynamic host configuration protocol). In
these networks, an available IP address is automatically assigned to the R&S SMATE. In this case the
generator is identified via an unambiguous computer name in the network.

Each R&S SMATE is assigned a individual computer name in the factory. This name can be queried
and changed in the Start - My Computer menu of Windows XP (see "Query Computer Name" below).

Networks using fixed IP addresses

In networks using fixed IP addresses, the addresses are mostly assigned by the network administrator.
A fixed IP address must be entered in the Start - Control Panel menu of Windows XP .

Point-to-Point Connection

To build a simple network — just an LAN connection between the R&S SMATE and a controller without
integration into a larger network — an IP address has to be assigned to the R&S SMATE and the
controller. For such purposes, the IP addresses 192.168.xxx.yyy are available .The value range for xxx
and yyy is 1...254, the value for the subnet mask is always 255.255.255.0.

For this type of connection, a commercial cross-over RJ-45 cable is used.

User name and pass word

The user "instrument” is assigned to the R&S SMATE. The user name is used for auto-login when the
instrument is started and for manual remote-control. The password is also "instrument". By assigning
the respective rights, the network administrator decides which directories and resources in the network
can be accessed by the R&S SMATE.

The configuration of the R&S SMATE for networking is performed in the Windows XP embedded
menus. The operating system can only be accessed if an external keyboard and/or mouse and a
external monitor are connected. Operation by mouse only without the external keyboard is possible if
the on-screen keyboard is used. To ensure recognition of the external devices, the instrument has to be
switched off prior to connecting them.

1. Switch off instrument

2. Connect external keyboard and/or mouse and external monitor to the USB interface.

3. Switch on instrument
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Connecting the R&S SMATE to a Network (LAN)

1. Open the start menu (either by pressing the Windows key (on the keyboard next to the Ctrl key) or
by moving the mouse to the bottom of the display and subsequent clicking on Start).

All Programs ’

2. Click Control Panel and then Network and Internet Connections.

File Edit View Favorites Tools  Help

eBack . e X @ |}DSearch %Folders

‘

Address E‘ Control Panel

p Control Panel

Pick a category

[ witch b Classic iew
i -

@‘ Appearance and Themes
L

See Also

Help and Support ]
Q) Hep ER L Metwork and Internet

a Other Control Panel : Connections
Options

-
- @ Add or Remove Programs

i 2 Sounds, Speech, and Audio
. 4/ Devices

. Performance and Maintenance
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User Accounts

Date, Time, Language, and
Regional Options

Accessibility Options

Security Center
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3. Click Network Connections at the bottom right of the Network and Internet Connections menu.

File Edit ‘“iew Favorites Tools Help E
eBack - e - E% pSearch @;Folders v

Address 9 Mekwork and Internet Connections m &

@ 23 Network and Internet Connections

See Also

‘ Iy Metwork Places
Print d Oth 1
@) Printers and Other Pick a task...
g Remote Deskiop — .
|-)| Set up or change your Internet connection
.' Phone and Modem Options —
|§| Create a connection to the network at your workplace

Troubleshooters @ |§| Set up or change your home or small office network

Home or Small Office
Metwarking

@ Internet Explorer
@ Mekwork Diagnostics

|§| Set up a wireless network for a home or small office

|§| Change Yindows Firewall settings

or pick a Control Panel icon

=1

L
Internet Options = MNetwork Connections

e
Windows Firewall

4. Click LAN Area Connection in the Network Connections menu (at the right)

File Edit Yiew Favorites Tools  Adva ™ E
b3
GBack - o v E% pSearch

Address |‘, Metwork Connections El G0

LAN or High-Speed Internet

Local Area Connection
Cannected, Firewallzd

_ a Inkel{R) PRS00 MNebwork, Co, ..
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Connecting the R&S SMATE to a Network (LAN)

5. On the General tab, select Internet Protocol (TCP/IP) in the field This connection uses the
following items: and then click the Properties button.

_L Local Area Connection Properties B =|

General | pdvanced

Connect using:

B IntelR] PROA100 Metvwork Connectio

Thiz connection uzes the following items:

[ %= Nwink NetBIOS BN
[ %= Mw/Link IP=/5 P MetBl0S Compatible Transport Prot

%= Internet Protocal [TCPAIP) |
w
] Bl

Ingtall... ] [ Uninstall ]

Descriptian

Enables thiz computer to lag on ta Metware servers and
access their resources.

[ Show icon in notification area when connected
[W]Mahify me when this connection has Iimited or na connectivity

[ 0K ][ Cancel ]

6. In the Internet Protocol (TCP/IP) Properties menu, enter the IP address in the Use the following
IP address: field (the complete data can be queried from the network administrator). Terminate the

entry in all menus with OK.

Obtain an IP address automatically (DHCP = dynamic host configuration protocol) is the default

setting.

Internet Protocol (TCPAP) Properties Z&)

General

You can get 1P zettings assigned automatically if wour nebwork supports
thiz capability. Otherwize, you need to ask your nebwork. administrator for
the appropriate 1P settings.

(0) Obtain an P address autamatically
(&) Use the following IF address:
IP address: 192 168 . 1 . 1

Subnet mask: 285 0285 285 . 0

Lefault gateray:

(&) Use the following DNS server addresses:
Breferred DMS server:

Alternate DMS server:

I 0K H Cancel ]
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Query Computer Name

1. Open the start menu, select My Computer and open the context menu by pressing the right mouse
key.

[StilEnt

5! My Computer  open

Explore
B) Control Panel Search...
Manage
f‘) Search Map Metwark Drive,..

Disconnect Metwork Drive. .,

All Programs D
Show on Deskkop

Rename

=i

Properties

ki) 0TSO
2. Click Properties and select the Computer Name tab in the menu.

The computer name is displayed under Full Computer Name:. The name can be changed in the
Change submenu.

System Properties E]
System Restore Automatic Updates Remote
General Computer Mame Hardware Advanced
=] Windows uzes the following information to identify your computer

j o the network.,

Computer description;

For example: "Kitchen Computer” or "Many's

Computer",
Full computer name: MHame123456.
Warkgroup: IMSTRUMENT
Ta uze the Metwark [dentification ‘Wizard ta join a -
domain and create a local user account, click Netwaork Wetwark ID

ID.

To rename this computer or join a domain, click Change.

& Changes will take effect after you reztart thiz computer.

]9 ] [ Cancel

The Windows XP Firewall blocks all network communication which is not initialized by the controller
itself or which is defined as unwanted. It protects the controller from an attack of hostile users and
programs. On the R&S SMATE, the Internet Connection Firewall (ICF) is activated for all network
connections per default to enhance protection of the instrument.

To enable data transfer with other controllers in a local network, file and printer sharing must be
specifically permitted.
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1. Open the start menu, select Control Panel and open the context menu by pressing the right mouse
key.

2. Click Switch to Classic View and select the Windows Firewall.

ﬁi wWindows Firewall -

General | Exceptions | Advanced

YWindows Firewall helps protect your computer by preventing unauthorized users
fror gaining access to your computer through the [ntermet or a netwark,

Vo
This zetting blacks all autzside sources fram connecting to this
computer, with the exception of those selected on the Exceptions tab.
[]Don't allow exceptions

Select this when you connect to public networks in less secure
locations, such as airports. You will nat be natified when Windows

Firewall blocks programs. Selections on the Exceptions tab will be
ighored.

@ ) Off [not recommended)

Avoid uzing thiz setting. Turning off Windows Firewall may make this
computer more vulnerable to viruges and intruders.

Wwihat else should | know about Windows Firewall?

[ Ok, l[ Carcel ]

3. Select tab Exceptions and activate check box File and Printer Sharing. Confirm entry with Ok,

ﬁi Windows Firewall

General | Exceptions | Advanced

YWindows Firewall iz turned off. our computer iz at risk of attacks and intrusions
from outside sources such as the Internet, We recommend that vou click the
General tab and zelect On.

PBrograms and Services:

Mame

Compaonent of Software Platform: ComponentE nuvironmentServer
[ File and Printer Sharing

[ Meszage Queuing

[ Remote Assistance

[ Remote Desktap

O Run Uln@YNC SERVER
[ UPHP Framewiark,
| AddFrogiam.. | [ AddPot. |[  Edit.

Dizplay a notification when YWindows Firewall blocks a program

What are the rizks of allowing exceptions?

Ok, l[ Carcel ]
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Access to network drives depends on access rights and whether the drives in question have been
enabled. The complete integration of the R&S SMATE into a larger network with the necessary
allocation of rights is highly complex and normally performed by a network administrator.

However, the hard disk of a computer also connected to the network can be accessed from the R&S
SMATE relatively easily. The only precondition for this is that the desired directory the R&S SMATE
should access is enabled on the remote computer. Subsequently, this directory is accessed from the
R&S SMATE using a WindowsXPkearch function.

This procedure is also of importance for a point-to-point connection, for instance in order to start a
firmware update for which the files have been stored on the hard disk of the remote computer.

Note: The computer and the signal generator must both be equipped with a computer name and
an IP address (see section "Configuring the R&S SMATE for Network Operation™).

Enabling the desired directory on the remote computer

Note: The menu name may deviate from the name specified in the operating sequence, depending
on the language and on the operating system used on the computer.

1. On the computer, in Windows Explorer mark the directory to be enabled and open the Properties
menu with the right-hand mouse button.

2. In the Sharing panel, activate the Share this folder checkbox.

3. Write down the name of the computer (see section "Query Computer Name").

Accessing the enabled directory on the R&S SMATE

1. Call the Start menu.

2. In the Search menu, select Computers or People and then A Computer on the Network.

3. In the input window of the query Which Computer you are looking for?, enter the computer name
and start the search by pressing the enter key.

The computer and its name appears in the results list.

4. Click the computer's name to display the enabled directory. The files in this directory can be used in
the R&S SMATE.

Note: If a user name and password are requested when you click the computer, the login name
and password used on the computer must be entered.
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Manual Remote Control via an External Controller

The R&S SMATE can be manually remote-controlled from an external PC via a network link. This
allows convenient operation of the vector signal generator from the desktop although the instrument is
integrated in a rack in the next room.

Manual remote control in contrast to remote control does not use remote-control commands but a
separate software which is installed on the external PC. After its start, the software simulates the user
interface of the R&S SMATE. The instrument can thus be manually operated from the PC as on the unit
itself.

A precondition for manual remote control is a connection between signal generator and PC via a LAN
network and the installation of the software on the PC and on the R&S SMATE.

Two free-of-charge programs are available for setting up the connection for manual remote control:
The Windows program Remote Desktop Connection for PCs with Window operating system and the
program Ultr@VNC for PCs with Linux/Unix or Windows operating system.

After the connection is established, the signal generator screen with the block diagram is displayed on
the external PC and the R&S SMATE can be manually remote-controlled from the external PC. The
individual functions are operated using the mouse and keyboard. Specific instrument functions can be
executed using specific key combinations on the keyboard (see table in Chapter 3, section "Legend of
Manual Controls", on page 3.1).

Installation of the remote-control software and establishing the connection between external PC and
signal generator is described in the following.

Configuration for Manual Remote Control via Windows Remote
Desktop Connection

The instrument is operated with the aid of the Windows program Remote Desktop Connection which
is provided free-of-charge by Microsoft in the download area of the Internet (http://www.microsoft.com).

Manual remote control of the signal generator via RemoteDesktop is possible under the following
conditions:

- The Windows 95 operating system or higher and the Remote Desktop Connection program are
installed on the external PC and
a LAN interface is configured for the network.

- The signal generator and PC are linked via a LAN.
- The Remote Desktop Connection is enabled on the R&S SMATE

- R&S SMATE data (IP address or computer name of R&S SMATE in the network) is entered in the
Remote Desktop Connection program of the external PC.

- Login on the external computer for the R&S SMATE was carried out with the correct user name
(instrument) and the correct password (instrument).

ATTENTION Risk of unauthorized access!

After enabling the remote desktop, any user on the network who knows the password
and computer name of the vector signal generator can access this R&S SMATE. Even
after cutting it, the connection is still enabled and the R&S SMATE can be accessed any
time. To disable the connection, the remote desktop must be deactivated on the R&S
SMATE.

1401.0933.69 1.29 E-3


http://www.microsoft.com/

Manual Remote Control via an External Controller R&S SMATEZ200A

Enable Remote Desktop Connection on R&S SMATE

The configuration is performed in the Windows XP embedded menus. The operating system can only
be accessed if an external keyboard and monitor is connected. A mouse is recommended for
convenient operation of Windows XP. To ensure recognition of the external devices, the instrument has
to be switched off prior to connecting them.

1. Switch off instrument
2. Connect external keyboard, mouse and monitor to the USB interface.
3. Switch on instrument

4. Open the start menu, select My Computer and open the context menu by pressing the right mouse
key.

fIStRUEmEnt

5! My Computer  gpen

Explore
Bﬂ Control Panel Search...
Manage
J’J Search Map Metwaork Drive. .,

Disconnect Metwork Drive. ..

All Programs D
Show on Desktop

Rename

=y

Properties

e TG I5YS
5. Click Properties and select the Remote tab in the menu.

6. Activate check box Allow users to connect remotely to this computer and close window with the
OK button.

System Properties I

General Conputer Mame Hardware
Syztem Restore Automatic Updates

A= Select the ways that this computer can be used from another
ez atian,

Remate Assistance

[ &llow Remate Assistance invitations to be sent from this computer

Wwihat i Hemate Azsistance?

Femaote Desktop

Allow uzers to connect remately to this computer
Full computer name:
M ame123456
wfhat iz Bemate Desklop?

Select Remote Uzers...

For ugers to connect remotely to this computer, the user account must
have a pazawaord.

windows Firewal will be configured to allow Remote Desktop
connections ta this cormputer,

[ Ok l[ Cancel ]

Note: When activating/locking the Remote Desktop, the associated firewall settings are
automatically enabled/disabled.
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Install Remote Desktop and Establish Connection on the Windows PC

The Remote Desktop Connection program of Microsoft is available on the Internet for the Windows
95™ operating system and its successors as a free-of-charge download. Following the instructions on
the Internet, it can be loaded onto any external PC. For the Windows XP operating system, the
program is already preinstalled or it is available on the installation CD-ROM.

1. Install Remote Desktop Connection program on the PC if required.

2. Start program in the Start - All Programs - Accessories - Communications window.

%4 Remote Desktop Connection =)0

Computer; | Marne1 23456

[ Connect H Cancel ” Help ] [ DOptiong 3> ]

Prior to the first use, the instrument and user ID of the R&S SMATE must be entered on the external
PC. The instrument ID, i.e. the computer name of the R&S SMATE, identifies the R&S SMATE in the
network. Each R&S SMATE is assigned a computer name in the factory, which can be used for manual
remote control. The query for the computer name is described in section "Query Computer Name".

The user name and the password is required for accessing the R&S SMATE. On the R&S SMATE
"instrument" is preset as the user name and password. No entry need be made in the Domain field.

3. Enter the instrument and user name and the password of the R&S SMATE in the General tab of the
extended menu which is opened with the Options>> button.

4 Remote Desktop Connection =l n

General |Disp|ay Local Resources | Programs | Experience

Logon settings
E[ Type the name of the computer, or choose a computer from
— the drop-down list.

Camputer | Mamel23455 ["]

User name: | instrument
Pazsword. | eeseesenes
Daomain:

[ 5 ave my password

Connection zettings
C] Save cument gettings, or open saved connection.

[ Save Az ] [ Open... ]

I Connect H Cancel ” Help ] ’ Options << ]
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4. Login data can be stored with the Save As button.
If it is stored as a default.rdp file, the connection to the R&S SMATE is offered as the default when
the program is started. If the data is stored under another name, the R&S SMATE link is available in

the selection list opened with the = button of the Computer: entry field.

5. Enter remote desktop size 800 x 600 in the Display tab.

‘Q Remote Desktop Connection

&

Gereral | Display | Local Resources | Programs | Experience

Remote desktop size

D Choose the size of your remote desktop. Drag the slider all the
— "y to the right to go fullscreen.

Less J Mare
800 by BOD pixels
Colors
High Calor [16 i) [v]
I | .

Mote: Settingz on the remate computer might override this zetting.

Digplay the connection bar when in full screen mode

:

I Connect H Cancel ” Help ] ’ Optiohs << ]

6. The connection is established when the Connect button is pressed.

After the connection is established, the signal generator screen with the block diagram is displayed and

the R&S SMATE can be manually remote-controlled from the external PC.

The individual functions are operated using the mouse and keyboard. Specific instrument functions can
be executed using specific key combinations on the keyboard (see table in Chapter 3, section "Legend

of Manual Controls", on page 3.1).

The device firmware of the R&S SMATE is disabled when the connection is set up. Direct control on
the R&S SMATE is not possible while manual remote-control is active. The access of an external
PC is indicated by the logon screen of Windows XP Embedded which identifies the accessing user.

If several R&S SMATE instruments are to be manually remote-controlled from one PC, a separate
Remote Desktop Control window must be opened for each R&S SMATE. This is possible by starting

the program on the external PC several times.
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Cut Manual Remote Control Connection via Remote Desktop

The connection can be cut either on the R&S SMATE or on the external PC. Cutting the connection
does not disable it. It can be established again any time.

Cutting the connection on the signal generator (requires external keyboard, mouse and monitor):
1. Click Disconnect in the remote-control message menu of the R&S SMATE

The connection is cut, a message on the external PC informs about the disconnection.

Cutting the connection on the external PC:
1. Open the start menu.

2. Click Disconnect in the lower right-hand corner of menu

REmoie

remokte on
RS-INSTRUMENT

@’ Control Panel
Q Search

Windows Security

All Programs D

hﬂ'l Disconneck

bt D e e oY

Disable Manual Remote Control Connection via Remote Desktop
The connection can be disabled by deactivating the Remote Desktop on the R&S SMATE .

1. Open the start menu with the Windows key, select My Computer and open the context menu by
pressing the right mouse key.

2. Click Properties and select the Remote tab in the menu.

3. Deactivate check box Allow users to connect remotely to this computer and close window with
the OK button.

The connection is disabled, it is no longer possible to access the R&S SMATE for manual remote
control via Remote Desktop..
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Configuration for Manual Remote Control via Ultr@VNC

The instrument is operated with the aid of the program Ultr@VNC. The program is included in operating
system Linux/Unix. It is available as a free-of-charge download on the internet for operating system
Window XP (http://ultravnc.sourceforge.net/download.htm)

Manual remote control of the signal generator is possible under the following conditions:

- The external PC with Linux/Unix or Windows operating system (Windows 95 or higher) is equipped
with a LAN interface which is configured for the network.

- The signal generator and PC are linked via a LAN.

- The Ultr@VNC program is installed and enabled on the R&S SMATE, and an user-specific
password for the VNC connection is defined. Communication on the network via Ultr@VNC
program is enabled in the firewall.

- PC with Linux/Unix operating system
R&S SMATE IP address is entered in the address line of the internet browser of the external PC
and the user-specific password for the VNC connection is entered in the request panel.

- PC with Windows operating system
The Ultr@VNC Viewer program component is installed on the external PC
R&S SMATE IP address and the user-specific password for the VNC connection are entered in the
VNC Viewer panel.

ATTENTION Risk of unauthorized access!

After enabling the VNC connection, any user on the network who knows the

password and IP address of the signal generator can access this R&S SMATE. Even
after cutting it, the connection is still enabled and the R&S SMATE can be accessed any
time. To disable the connection, the VNC program on the R&S SMATE must be
uninstalled or the VNC server service disabled.

To enhance security, also communication on the network via Ultr@VNC program
should be disabled in the firewall.

Install and Enable VNC Connection on R&S SMATE

The Ultr@VNC program is available on the Internet as a free-of-charge download. Following the
instructions on the Internet, it can be copied onto the R&S SMATE.

1. Download the program from the internet and copy it to a directory that can be accessed by the R&S
SMATE.

Switch off instrument.

Connect a mouse, a keyboard and an external monitor.

Switch on instrument.

o~ Db

Shut down firmware using the ALT-F4 key combination.
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6. Start installation by double clicking the setup file (Ultr@VNC_100_RC18_setup.exe / whereas 18
denotes the version number).

The setup wizard leads through the installation. In the following only those panels are described in
which defined settings are required for the signal generator.

» Select installation of all components

15! Setup - Ur@VHC Release 1.0.0 RC 18

Select Components
Which components should be installed?

Select the components wou want to install; clear the components you do not want to
inztall. Click Mest when you are ready to continue.

Full inztallation v

UltrawMC Server 1.8 MB
UlrayMC Viewer 1.0 MB
[#]ilihaNE Fepeater 0.1 MB:

Current selection requires at least 2.7 MEB of disk space.

[ < Back " Mest » l[ Cancel

» Select all entries in the Additional Task Panel

15 Setup - Ur@VNC Release 1.0.0 RC 18

Select Additional Tasks
Wwhich additional tazks should be performed?

Select the additional tasks you would like Setup to perform while installing Ut N C
Release 1.0.0 RC 18, then click MNext.

Server configuration:

Reagister UIE@WME Server as a system service
Start or restart UItrEYME service

additional icons:

Create a UItrE@YNC Wiewer deskbop icon
Create a Utr@MNE Server deskiop icon
Create a Uli@NC Bepeater desktop icon
File &zzocistions

[v] Associate . vne files with UlrEVHE Wiewer

[ < Back " Mest » l[ Cancel

» A successful installation is indicated by a message

WinWHC x|
i The Win¥HC service was successfully registered
\\4) The setvice may be started From the Contral Panel, and wil
automatically be run the next time this machine is reset
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» At the same time a warning is displayed stating that a password must be set.

| WARVMNC Error |

) WWARMING : This machine has no default password sekt, WinNC will present the Default
L3 Properties dialog now to allow one ko be entered,

» After clicking OK in the warning panel the Default Local System Properties panel opens. A
password with a length of at least five digits must be entered. This password is used on the
remote PC to access the R&S SMATE. Other settings may be changed according to the user-
specific security requirements.

| WinWHC: Default Local System Properties (=]
Incoming Connections Connection Settings
[+ Accept Socket Connections I Force Yiew Only [disable Yiewers Inputs]
Password: |""""““‘* I Disable Local Inputs [Keyboard & Mouse]

Display Number or Ports to use & Auto & [ffstiwis (D1t il el gCls

" Display N° Update Handling
" Ports  Main: Hitp: ¥ Poll Full Screen | Fast ) — Poll Console

. Windows Only
MS Logon | v Poll Foreground Window—| Poll On Event

[~ Poll Window Under Cursor Received Only

¥ Enable Java Viewer [Hitp Connection]

lv Enable Xdmcp (11 Connection) S [kl

I+ Yideo Hook Driver
When Last Client Disconnects I” Low Accuracy [ Turbo Speed )

+ Do Nothing

DSM Plugin
" Lock ¥orkstation [W2K) ~ Use |No Plugin detected... j
" Logoff Workstation
Misc. Share only the Window Named :

I~ Share |

¥ Enable Blank Monitor on Viewer Request
¥ Enable File Transfer

I Log debug infos to the Win¥NC.log file

I~ Allow Loopback Connections

Default Server Screen 1/ |17 4] 4 | Apply ‘ Cancel ‘

7. After the installation the VNC connection must be enabled in the ICF firewall (see following section).

Query on incoming connection
I~ Display Query Window Timeout: s

After the installation the program always is automatically started together with the operating system. An

icon . is placed on the right side of the Windows XP task bar (notification area). On mouse over, the
IP address of the R&S SMATE is indicated. This IP address and the user-defined password are the
prerequisites to enable manual remote control on the PC.

A cut connection is indicated by changed color of the icon. Cutting the connection does not disable it. It
can be established again any time.

Mrﬁﬁj}jﬁj <3
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Configuring Internet Connection Firewall for VNC Connection

To enable manual remote control by other controllers in a local network via VNC connection, the
connection must be specifically permitted in the firewall.

1. Open the start menu, select Control Panel and open the context menu by pressing the right mouse
key.

2. Click Switch to Classic View and select the Windows Firewall.

ﬁi Windows Firewall .

General | Exceptions | Advanced

iing to pratect your PC

YWindows Firewall helps pratect pour computer by preventing unauthorized users
from gaining access to your computer through the [ntemet or a netwark.

@ oo

Thiz zetting blocks all outzide sources from connecting to this
compter, with the excephion of those selected on the Exceptions tab.

[JDon't allow exceptions
Select this when you connect to public networks in less secure
locations, such as airports. ou will nat be notified when Windows

Firewall blocks programsz. Selections on the Exceptions tab will be
ignored.

@ () OFf (not recommended)

Avoid uging thiz setting. Turming off ‘Windows Firewall may make this
computer rore vulnerable to viruzes and intruders.

Wikat elze should | know about \Windows Firewall?

[ aF. l[ Caricel l

3. Select tab Exceptions and call sub menu Add Program...

| Add a Program -

To allow communications with a program by adding it to the Exceptions list,
zelect the pragram, or click Browse to zearch for one that iz not listed.

Programs:

&l Calculator

E M5 logon test utility

{8 Natepad

E On-Screen Keyboard

1§f Paint

™ Run Uit@\VHC Repeater
& Run LIkEVNC SERVER
5 Rur UIMEVNT YIEWER
E Upgrade

| windows Explarer

A wordPad

Path: | C:sProgram FileshUlaN Chwinvne. exe

o] oo
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4. Select Run Ultr@VNC SERVER and click Ok.

5. Activate check box Run Ultr@VNC SERVER in the Exception tab and click Ok.

&1 Windows Firewall

General | Exceplions | Advanced

General tab and gelect On.

Programs and Services:

Mame

[ File and Printer Sharing
[ Meszage Queuing

[ Remate Assistance

[ Remate Desktop

Wwindows Fireweall iz turmned off. Your computer iz at nisk of attacks and intruzions
fram autside sources such as the Intemet. We recommend that pou click the

Component of Software Flatform: ComponentE nvironmentS erver

W] Run Ulr@HC SERVER:

O UPAP Framework

[ Add Program... ] [ Add Part.. ] [

Eddt..

I

Delete

fhat are the risks of allowing exceptions?

Display a notification when Windows Firewall blocks a program

l [ Cancel

Establish Manual Remote Control on the Linux/Unix PC

The VNC program is available per default for Linux/Unix operating systems. Only three steps are

necessary to establish the connection to the R&S SMATE:

1. Start the internet browser on the PC.

2. Enter the following address:

vnc://"IP-address of R&S SMATE", e.g. vnc://192.168.1.1

After Enter, the password for the remote VNC connection is requested

3. Enter the password defined in the Default Local System Properties panel of the Ultr@VNC
program of R&S SMATE. The connection is established when the Log On button is pressed.

After the connection is established, the current signal generator screen with the block diagram is
displayed and the R&S SMATE can be manually remote-controlled from the external PC. The
individual functions are operated using the mouse and keyboard. Specific instrument functions can
be executed using specific key combinations on the keyboard (see table in Chapter 3, section
"Legend of Manual Controls", on page 3.1). In contrast to Remote Control Desktop, direct control
on the R&S SMATE is possible while manual remote-control is established, it can be
performed alternately with the manual remote control.
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Install VNC Viewer and Establish VNC Connection on the Windows PC

The Ultr@VNC program is available on the Internet as a free-of-charge download.

Following the instructions on the Internet, the program can be copied onto the external Windows PC.
Only the program component VNC Viewer is required.

Note: The VNC Viewer program is included in the download for the installation of the Ultr@VNC
program on your signal generator if Full installation was selected in the Select Component
panel. In this case, the program ultr@vncviewer.exe can be copied to your Windows PC.

1. Install VNC Viewer program component on the PC.

2. Start VNC Viewer program component on the PC.

Connection = |
B Server [132168.1.1 i
- [ host:dizplay or host::port
r— Buick Options

& AUTO [futo zelect best zetings) Connect

" ULTRA [>2Mbit/s) - Expenmental

Cancel
i Lan [= TMbit’s] - Max Colars _l

 MEDIUM (> 128Khit’s] - Max Colors
" MODEM (19 - 128Khit/s) - 256 Colors
 SLO0W [« 19kKbit/s] - 256 Calaors, Fuzzy

[~ Wiew Orly [ Auta Scaling Options. .. |

[~ Use DSMPlugin IND Plugin detected... j Config |

[~ Proxy/Fepeater I

3. Enter IP address of R&S SMATE in input line VNC Server.

4. Initialize the connection by pressing the Connect button.
A message requesting the password appears.

¥NC Authentication

Log On I Cancel |

5. Enter the VNC password defined in the Default Local System Properties panel of the Ultr@VNC
program of R&S SMATE. The connection is established when the Log On button is pressed.

After the connection is established, the current signal generator screen with the block diagram is
displayed and the R&S SMATE can be manually remote-controlled from the external PC. The
individual functions are operated using the mouse and keyboard. Specific instrument functions can
be executed using specific key combinations on the keyboard (see table in Chapter 3, section
"Legend of Manual Controls", on page 3.1). In contrast to Remote Control Desktop, direct control
on the R&S SMATE is possible while manual remote-control is established, it can be
performed alternately with the manual remote control.
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Cut Manual Remote Control Connection via Ultr@VNC
The connection can be cut either on the R&S SMATE or on the external PC. Cutting the connection
does not disable it. It can be established again any time.

Cutting the connection on the signal generator (requires external keyboard, mouse and monitor):

1. Open the start menu with the Windows key or the CTRL+EXC key combination.
2. Right-click on the VNC icon on the task bar. The context menu opens.
3. Select Kill all clients

The connection is cut, a message on the external PC informs about the disconnection. The VNC icon

. changes color.

Cutting the connection on the external Linux/Unix PC:

1. Either close the internet browser or
close the signal generator window

The connection is disabled, the VNC icon on the task bar . off the R&S SMATE changes color.
Cutting the connection on the external Windows PC:
1. Close the VNC Viewer programm

The connection is cut, the VNC icon on the task bar . off the R&S SMATE changes color.

Disable Manual Remote Control Connection via Ultr@VNC
The connection can be disabled by removing the program on the R&S SMATE or by deactivating the
VNC Server service in the Control Panel.
Removing the VNC program:
. Open the start menu with the Windows key or the CTRL+EXC key combination.
. Open the Control Panel menu

1
2
3. Select Add or Remove Programs
4. Remove the VNC program.

The connection is disabled, the VNC icon on the task bar . of the R&S SMATE disappears.

Deactivating the VNC Server service:

1. Open the start menu with the Windows key or the CTRL+EXC key combination.
2. Open the Control Panel menu

3. Select Services

4. Deactivate the VNC Server service.

The connection is disabled, the VNC icon on the task bar o of the R&S SMATE disappears.
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Using Norton Antivirus

Virus-protection software Symantec Norton Antivirus 2005 has been successfully tested for
compatibility with the measurement instrument software on R&S SMATE.

However, Norton Antivirus may affect the behaviour of the instrument in terms of settling time or
stability. Norton Antivirus 2005 has been subjected to detailed tests with R&S SMATE Firmware version
V1.40 and the paging file settings given below. The system remains very reliable. However, rare impact
on the settling time has been experienced ( slight degradations of settling time in 2% of samples out of
specification).

Preparing the Installation of Norton Antivirus

The installation is performed in the Windows XP embedded operating system. The operating system
can only be accessed if an external keyboard and/or a mouse is connected. Operation by mouse only
without the external keyboard is possible if the on-screen keyboard is used. To ensure recognition of
the external devices, the instrument has to be switched off prior to connecting them.

Switch off instrument

Connect external keyboard and/or mouse to the USB interface.

Switch on instrument

N~

Open the start menu (either by pressing the Windows key (on the keyboard next to the Ctrl key) or
by moving the mouse to the bottom of the display and subsequent clicking on Start).

5. Click Control Panel and then System.

[} Control Panel E]@
File Edit Wiew Faworites Tools  Help #
y 7, ? 7~ Search Folders Elv
Address [} Cantral Panel Rl a Go
; Controllers Graphics. .. Rad
| ] )
E’ Control 3 :J - i e
: = ) =)
D’ Switch ko Category Wiew
Internet kKevboard Mouse Metwork
Options Conneckions
See Also = ﬁ (@ v .
& 'indows Update E= e
Phone and  Power Opkions  Printers and  Regional and
@) Help and Suppart Modem ... Faxes Language ...
=) A @ Jrat
27 9
Scanners and  Scheduled Sounds and Speech
Cameras Tasks Audio Devices
J_E -
i Eﬁg
Syshem Taskbar and  User Accounts |
Skart Menu v
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6. Select the Advanced and click Performance Settings

Sy=tem Properties

&) %]

Eeneral
Advanced

Computer M ame
System Restore

Hardware
FRemate

Y'ou muzt be logged on az an Administrator to make most of these changes.

Performance

Wigual effects, proceszor zcheduling, memaory uzage, and wirtual mermory

Settings

I1zer Praofiles

Dezktop settings related to pour logon

Settingz

Startup and Recoverny

System startup, spstem failure, and debugaing infarmation

Settingz

[ E nvironment W ariables ” Eror Reparting ]
[ (] ] [ Cancel ]
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7. Click the Change button

| Performance Options [E]

visual Effects | Advanced

Processor scheduling

By defaul, the computer is set ko use a greater share of
processar Lime o run waur programs,

adjusk Far best perfarmance of;

@ Erograms (O Background services
Memory usage

By default, the computer is set to use a greater share of
MEMary b PR Your progranms,

adjust For best performance of;

@ Programs O Swskem cache

YWirtual memory

& paging file is an area on the hard disk that Windows uses as
if it were RAM,

Tokal paging file size for all drives: 0 MBE

(0] 4 H Cancel ]
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8. Activate
- Drive D: [DATA]
- System managed size

| Virtual Memory E] .

Crive [volume Label] Paging File Size (ME)

C:  [FIRMWARE]
D:  [DATA]
E:  [USBSTICK]

Paging file size for selected drive

Ditive: D [DATA]
Space available: 11557 ME
{:} Cuskom size:

Initial size (MB):

Maximurn size (ME]:

(®)5vskern managed size:
() Mo paging file Set

Total paging File size For all drives
Mlimirurn allowed: 2 MB
Recommended: 381 MB
Currently allocated: 0 ME

(0] 4 l [ Cancel

9. Click the Set button
10.Click the Close button, the dialog closes

Now program Norton Antivirus can be installed
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2 Getting Started

Introduction - Getting Started

The main field of application of the R&S SMATE is the generation of digitally modulated signals. The
R&S SMATE uses 1/Q (vector) modulation. Digital data streams are converted to an I/Q baseband
signal. The baseband signal is then D/A-converted and modulated onto the desired RF carrier
frequency with the aid of an I/Q modulator.

The R&S SMATE provides an entirely digital baseband section for generating 1/Q signals and an RF
section with I/Q modulator. Baseband section and RF section may contain two paths, the first being
called path A and the second path B in the description below.

Note: The R&S SMATE is primarily intended to be remote-controlled via the GPIB interface or a LAN
connection. Alternatively it is possible to control the instrument manually using an external
monitor in combination with a mouse and keyboard or by accessing the instrument via the
remote control desktop of an external PC. In the following, the indications of the user interface
on the external monitor are used to explain the functions of the vector signal generator .

The architecture of the R&S SMATE and the signal flow can be displayed in a block diagram on an
external monitor connected to the R&S SMATE. In the diagram, signal processing is performed from left
to right (left: baseband signal generation, extreme right: RF output). The block diagram in the figure
below shows a fully equipped two-path R&S SMATE.

Freas  3.000 000 000 00 o+ ~| PEP A |-30.00 dBm Leva|-30.00 laBm -
Frean] 1.000 000 000 00 oz - | Pep B|-30.00 dom Leve|-30.00 om -

| A2 UCorr, ALC-Auto | B: ALC-Auio Info
Clock Warker =]
1: Ratio ouT
*ﬁ) (?9 2 Pulze
30 Clist
4 Ratio @
Baseband A AWGN/IMP A 1¥Q Mod A RF/A Mod A
. RF &
config.__ config.__ config___ config._
a a q @
Trig In 1 v On [~ On v On v On
DigMod
Graphics
config...
[~ On
Baseband B AWGN/IMP B IFQ Mod B RF/A Mod B
config... : config... config... config... S
[~ On [~ On [~ On Iv [ On
DigMod AM
EXT
MOD
AM Graphics
BB-AM A Settings

Fig. 2-1 Block diagram of a fully equipped two-path R&S SMATE
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In the R&S SMATE, a digitally modulated signal can be generated in two ways:

1. The 1/Q signal is generated internally in the R&S SMATE. In this case the instrument must be
equipped with at least one baseband generator (option R&S SMATE-B10/B11) and at least one
baseband main module (option R&S SMATE-B13). One or two baseband generators can be
installed. The signals produced by the two generators can be added (possibly with frequency offset).

rwea 1,000 000 000 00 oz -| per -6.50 sam Lev 30,00 |oom |
[ ALC-Auto Infa

1: Ratio ouT

2 Ratio
3 Ratio
4 Ratio

config...

AWGNIIMP

config... config...

[~ On

2
S

Graphics

config.__

[~ on

Fig. 2-2 Operation of R&S SMATE I/Q modulator with 1/Q signals from the internal baseband section

2. An external analog I/Q signal is directly applied to the I/Q modulator of the R&S SMATE (Analog
Wideband 1/Q operation). In this mode, the entire bandwidth of the 1/Q modulator can be utilized.
The capabilities of the baseband section (AWGN, addition of signals, etc) are disabled, however.

Freg 1,000 000 000 00 [ov= - per -30.00 om Lev -30,00 [sem |
[ ALC-Aulo Info

g ANA
QuT i I

i AWGN/IMP |

[~ on

:

Graphics

config...

[~ on

Fig. 2-3 Operation of R&S SMATE I/Q modulator with external analog 1/Q signals
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Baseband Section of R&S SMATE

The baseband section of the R&S SMATE is fully digital and contains the hardware for generating and
processing 1/Q signals. The baseband section may contain two paths.

Baseband generator (option R&S SMATE-B10/B11): The generator produces baseband signals. It
contains modules for real time signal generation and an arbitrary waveform generator (ARB). R&S
SMATE-B10 features a much larger ARB memory size than R&S SMATE-B11 (see data sheet). But
apart from the memory size, both options have the same functionality and are installed alternatively.

One or two baseband generators can be fitted in an R&S SMATE and operated separately. Signals
from the baseband generators can be routed from path A to B and vice versa, and added (possibly with
frequency offset). Option R&S SMATE-B10/B11 contains real time Custom Digital Modulation and ARB.
Software options providing various digital standards are offered in addition. Option R&S SMATE-K40,
for instance, generates signals to GSM/EDGE standard, option R&S SMATE-K42 signals to 3GPP FDD
standard. For more detailed information on available options, refer to the R&S SMATE data sheet and
the R&S SMATE Configuration guide (available at R&S SMATE homepage on the internet).

Note: If two baseband generators are fitted and two signals of the same standard (e.g.
GSM/EDGE) are to be output simultaneously, two appropriate software options must be
installed (in this case R&S SMATE-K40). If only one R&S SMATE-KA40 is installed and
GSM/EDGE is selected in the first baseband generator, the second baseband generator is
disabled for GSM/EDGE. However, a software option is not tied to a specific baseband
generator. In our example, either the first or the second baseband generator can output a
GSM/EDGE signal.

Baseband main module (option R&S SMATE-B13): This module can be installed twice (for path A
and B). It is at the end of the baseband path and converts the digital signal to an analog 1/Q signal. The
analog 1/Q signal is fed to the 1/Q modulator of the corresponding RF path. The baseband main module
(A or B) also routes signals to the analog I/Q outputs. This module is absolutely required for coupling
out the baseband signal from the baseband section. At this stage routing from A to B or vice versa is no
longer possible. If a two-path RF section is available, two baseband main modules are required if the
signals from the baseband section are to be output to the two RF paths.

The baseband main module also offers digital I/Q impairment functions. The 1/Q signal can be
deliberately corrupted, e.g. for testing the receiver quality.

Additional White Gaussian Noise (option R&S SMATE-K62):Additive white noise, which may be
required for instance for measurements on mobile radio base stations, can be produced with the AWGN
software option (R&S SMATE-K62).
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RF Section of R&S SMATE

The RF section of the R&S SMATE may also contain two paths. An RF path is configured by installing a
frequency option that comprises all required modules including synthesizer, output section with 1/Q
modulator and attenuator. One of the following options must be installed for path A:

R&S SMATE-B103 100 kHz to 3 GHz
R&S SMATE-B106 100 kHz to 6 GHz
The following frequency options are available for path B:
R&S SMATE-B203 100 kHz to 3 GHz
R&S SMATE-B206 100 kHz to 6 GHz

In addition, each RF path can be equipped with a high-power option (R&S SMATE-B31/B36) for higher
output levels and with option FM/PhiM Modulator and Low Phase Noise (option SMATE-B22).

For more detailed information on options, refer to the R&S SMATE data sheet and the R&S SMATE
Configuration Guide (available on the R&S SMATE Homepage on the Internet).

Applications of the Two-Path R&S SMATE

The modular design of the R&S SMATE allows the instrument to be equipped with two paths. This
allows a multitude of applications to be performed for which several signal generators were previously
required. A few examples are given below.

Two Baseband Generators, One RF Path

Possible applications:

« Addition of real time signals of different standards, e.g. GSM/EDGE and 3GPP FDD
*  Generation of multicarrier signals with real time components
»  Simulation of antenna diversity

e 1,000 000 000 00 |oz ~||weore rer -30,00 dem tev 30,00 |oom ~|
| ALC-Auto Info
ol
1=
Baseband A IMP 1y/Q Mod RFiA Mod
config... config... * config... config... RF
[ Ty
[~ on [~ On [~ on [~ on
DigMod
Baseband B Graphics
config__. config._
[~ on m [~ on

Fig. 2-4 Operation of R&S SMATE with two baseband generators and one RF path
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One Baseband Path and Two RF Paths

Possible applications:

e Generation of a modulated signal on path A and a CW interferer on path B

Fread | 1.000 000 000 00 |G- -| PEPA|.3|]_|]|] dBm LevA|-30.00 [aBm -
Freq B | 1.000 000 000 00 |st - PEPB|.3I]_|]I] dBm LevB|-30.00 [aBm ~
| A: ALC-Auto | B: ALC-Auto Info
Marker [l=]
1: Onicift Ratio our

2 Oniff Ratio
3 OniCHt Ratio
4 Ot Ratio @')

IMP

config.._

o

config__. |
[ on

v

[ Graphics |

Iv|

" on

Fig. 2-5 Operation of R&S SMATE with one baseband generator and two RF paths

Two RF Paths
Possible applications:
« Combination of an external ARB signals on path A and a CW local signal on path B

« Combination of two external ARB signals, one on path A and one on path B

IR 1/Q Mod A RF/A Mod A

config... config... |

[~ On I~ On
&

TEE 1/G Mod B RF/A Mod B

config... | config...

_@— [~ On I I~ on

Fig. 2-5 Operation of R&S SMATE with two RF paths
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R&S SMATE200A

Fully Equipped Two-Path Instrument

Possible applications:

< Generation of a wanted signal and an interfering signal for receiver tests

*  Generation of multicarrier signals with extremely wide bandwidth (>80 MHz)

Freq A| 3000 000 000 00 ‘GHZ j

Frea®| 1.000 000 000 00 [0 -|

PEP A -30.00 dBm Leva|-30.00 |dBm ~
PEP B -30.00 dBm LevB|-30.00 |dBm ~

‘ A UCorr, ALC-Auto | B: ALC-Auto Info
Clock Marker Gy
1. Ratio ouT
? % 2 Pulse
5 Clist
4. Ratio @
[ | AWGMNIIMP A [ |
RF &
Trig In 1 " on
Graphics
config_..
[~ on
Baseband B AWGN/IMP B 1Q Mod B
config... config._. config__.
[~ On [~ On [~ Oon
DigMod
&)
EXT
MO
AM Graphics
BB-AM A Settings
Fig. 2-6 Fully equipped two-path instrument

Description of Individual Diagram Blocks

Available Blocks

Block

Function of block

Status display in the block

Effect of [TOGGLE ON/OFHF key

Baseband A or B

Baseband source is configured
and activated

Selected modulation

Switches the selected modulation
(digital standard, digital modulation
or ARB) on or off.

AWGN/IMP A or B

Additive white Gaussian noise
production and digital
impairments are activated

Active functions of block

Switches the active functions of the
block on or off. The functions
(AWGN, impairments or both) are
activated in the respective menus.

Graphical display is selected

Status of graphical display

Opens or closes the graphics

Graphics and activated window.
1/Q modulator is configured, Analog I/Q impairments, Switches the 1/Q modulator on or off.
I/Q Mod A or B I/Q impairments are selected I/Q swap

and activated

RF/A Mod AorB

RF signal, analog modulations,
list mode and sweeps are
configured and activated

Active analog modulation
modes of path

Switches the RF signal of the path
on or off.

Blocks of the Baseband Section
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The baseband section of the R&S SMATE comprises two paths (paths A and B). Therefore, if two
baseband generators are available, two baseband signals can be processed independently of each
other. Routing from path A to path B and vice versa is also possible, but not after the IMP or
AWGN/IMP block.

Baseband A block

Baseband A

config...

[~ On
DigMod

In this block, the (first) baseband source is configured and activated. The block is displayed only if a
baseband generator (option R&S SMATE-B10/B11, Universal Coder and ARB) is available in the
instrument. Depending on the installed software options, various digital standards, user-configured
digital real time modulation or the built-in waveform generator (ARB) can be selected. The selected
modulation is displayed in the block. The key switches the selected system on or off.

Baseband B block

Baseband B

config...

[~ On
DigMod

Configures the second baseband source (if installed). The block is displayed only if the instrument
contains two baseband generators (option R&S SMATE-B10/B11). Depending on the installed software
options, various digital standards, user-configured digital real time modulation or the built-in waveform
generator (ARB) can be selected.

Note: If two baseband generators are installed and two signals of the same standard (e.g.
GSM/EDGE) should be output simultaneously, the two associated software options must
also be installed (in this case R&S SMATE-K40). If only one R&S SMATE-K40 is installed
and GSM/EDGE is selected in the first baseband generator, the second baseband generator
is disabled for GSM/EDGE. However, a software option is not tied to a specific baseband
generator. In our example, either the first or the second baseband generator can output a
GSM/EDGE signal.

AWGN/IMP A block

AWGNIIMP A

config...
[~ On

This block is displayed only if a baseband main module is installed. In this block (digital) 1/Q
impairments for baseband path A can be set. With the aid of the software for AWGN generation (option
R&S SMATE-K62), an (additive) noise signal can be produced in path A.

Impairments can be activated in the appropriate menus. The settings are displayed in the block. The
entire block can be activated or deactivated with the key. If the block is deactivated, the
signal passes through the block unchanged.

In addition, the differential 1/Q output is configured in this block.

1401.0933.69 2.7 E-3



Description of Individual Diagram Blocks R&S SMATE200A

AWGN/IMP B block

AWGNI/IMF B

config...
[~ On

This block is displayed only if two baseband main modules (option R&S SMATE-B13) are installed. In
this block (digital) 1/Q impairments for baseband path B can be set. With the aid of the software for
AWGN generation (option R&S SMATE-K62), an (additive) noise signal can be produced in path B.

If a noise signal should be applied to path A and B simultaneously, two software options R&S SMATE-
K62 are required.

Graphics block

Graphics

config...
[~ On

With this block, the baseband signal (of path A or B) can be graphically displayed in real time. The block
is displayed only if at least one baseband main module is installed.

Blocks of the RF Section

1/Q Mod A block

IfQ Mod A

config...

[~ On
Imp Swap

The (first) 1/Q modulator is configured in this block. Also the Analog Wideband I/Q mode can be
selected here, which allows external I/Q signals to be directly applied to the I/Q modulator, i.e. not via
the baseband section. If no baseband modules are installed, 1/Q modulation is possible only in the
Analog Wideband I/Q mode. | and Q components can also be swapped (I/Q Swap). (Analog) 1/Q
impairments can be set in addition. Unlike the impairments in the AWGN/IMP block, impairments in the
1/Q Mod block also affect the externally applied signals in the Analog Wideband 1/Q mode.

The status display in the block shows whether 1/Q impairments and/or 1/Q swap is active. I/Q

modulation is switched on or off with the key.

Note:  An I/Q modulator provided in the R&S SMATE is automatically activated when a connected
baseband source is switched on. The I/Q modulator can also be separately switched on and
off (select the I/Q Mod block and press the key). This permits the following
configuration to be obtained with a single-path R&S SMATE.

The baseband source generates an 1/Q signal that is output via the analog I/Q output. At the
same time, the RF section generates an unmodulated carrier.
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1/Q Mod B block

1fQ Mod B

config...
[~ On

This block controls the 1/Q modulator of RF path B. It is displayed only if a second RF path is installed.

The 1/Q modulator B can be driven by modulation signals from the R&S SMATE baseband section or by
external analog 1/Q signals (see above, I/Q Mod A).

The status display in the block shows whether I/Q impairments and/or I/Q swap is active. I/Q

modulation is switched on or off with the key.

RF/A Mod A/B

RFIA Mod A
RF &,

config... | 3

[~ On
AM

In this block, the RF parameters and the analog modulation modes of path A are set.

The active analog modulation modes are displayed in the block. The key switches the
RF signal of the path on and off. When the signal is switched off, the switch before the RF output
symbol is open.

RF settings include:

- Frequency and reference frequency

- Attenuator settings; if required, switching to the high-power mode if a high-power option is installed
for path A.

- Frequency and level sweep

- List Mode settings. In this mode, extremely fast frequency and level settings can be made.

Note: Numeric values for frequency and level are entered best and quickest with the aid of the
[FREQ] and [ LEVEL | keys.

Available analog modulation modes:

- Amplitude modulation

- Broadband amplitude modulation

- Frequency modulation (option R&S SMATE-B22)
- Phase modulation (option R&S SMATE-B22)

- Pulse modulation

Note: For modulation modes that can be simultaneously used, refer to the R&S SMATE data sheet.

RF/A Mod B

RF/A Mod B
RF B

config... | 3

[~ On

In this block, settings are made for analog modulation and RF parameters of path B. This block is
displayed only if a second RF path is installed.
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Example of Setup

In the example, a simple QPSK-modulated signal is configured and displayed. Proceed as described
below:

1. Activate default (preset) state.

2. Select and activate digital modulation.

3. Set frequency and level and activate RF signal.
4

Select graphics display of 1/Q signal.

Step 1: Activate default (preset) state

Preset | frea 1,000 000 000 00 |ov- e orr rer| 30,00 oom tev 30,00 |oom -

\ ALC-Auto Info

Set a defined instrument B
state by pressing the
CTRL+P key {»
combination on the [ Baseband | AWGNIIMP G Mod RETA Mod
external keyboard. config... config... conflg... config... RF

[~ On [~ On [~ On [~ On E

DigMod

Remote control
command:
* RST

Graphics |

config...

[~ On
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R&S SMATE200A

Example of Setup

Step 2: Select and activate digital modulation

Select the Baseband A
block using the cursor

frea 1,000 000 000 00 |ov= ~|[reore

pep|-30.00 @m Lex|-30,00 |com

keys. on the external | ALC-Aulo _nro |
keyboard.
19
ouT
Remote control K2
Command - Baseband AWGNIIMP 1rQ Mod RFIA Mod
config__. config.__ config... config... RF
— _/._(9_)
[~ on [ on [~ on [~ on
DigMod
Graphics
config...
[~ On
Press the Enter key to
open the menu where | 3  1.000 000 000 00 ‘GHZ j RF oFF per 30,00 om vev -30.00 |dom -
the digital modulation | P T
can be selected.
=}
ouT
Remote cc?ntrol PEN
command: - Emm;\ standards i AWGNIIMP IfQ Mod (FIFLES L]
— CDMA standards —] config... config... config. L, RF
PP F:?Esc. [~ on [~ Oon [~ On
Custom Digital Mod...
ARB...
Multicarrier CW...
— Frequency Offset —]
0.00 Hz
Path Gain
0dB
Graphics
config...
[~ On
Highlight Custom — TDMA standards —]
i ; GSM/EDGE...
Dlgltal Mod... by using — CDMA standards —
the cursor keys. 3GPP FDD...
misc
. Custom Digital Mod... :
ARB...
Renote control Multicarrier CW...
conmand: -
1401.0933.69 2.1
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R&S SMATE200A

Press the Enter key to
open the Custom Dig.
Mod. menu.

Remote control
command: -

e 1,000 000 000 00 [orz ~|[reore rer 30,00 @om Lev -30.00 |oom -
| ALC-Auto Info
=5 Custom Dig. Mod.
State ofr =t o
our
Set to Defaull
SaveRecall User... e
[DETE EHTHES 1 172 Mod RFIA Mod
Data Source |PRBS -l
| J config... config... | RF
PRBS Type PRBS 8 - | E— dan
[~ On [~ On
List Management...
Set acc to standard | GSM j

Symbol Rate | 270.833 333 |ksymis ~|

Coding |Gsm |

Modulation Type | MSK |
More... 1

Filler

Filter |Gauss ﬂ

B*T [ 0.30
_____ Ad

Dig Mod ‘ ‘ ‘

Graphics

config_..

[~ on

Highlight the Symbol
Rate parameter using
the cursor keys, and
then enter the desired
symbol rate with the aid
of the numeric keys.

Remote control
command:

SOUR: BB: DM SRAT
10MHz

1401.0933.69

& | Custom Dig. Mod. A

State Off —_—
Setto Default |
Save/Recall User__. |
Data Source
Data Source |PRBS j
PRBS Type |PRBS 9 |
List Management... |
Set acc to standard | User j
ISymhuI Rate | 1.000 00D DOD | Msymis J
Coding | GSM |
Modulation
Modulation Type | MSK |
More... |
Filter
Filter | Gauss |
BT | 0.30 B
w
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Example of Setup

Highlight the Coding
parameter using the
cursor keys.

Open the selection list
by pressing the Enter
key.

Select Off using the
cursor keys. and
activate this setting with
the Enter key.

Remote control
command:
SOUR: BB: DM COD COFF

&5 | Custom Dig. Mod. A

State Off

Setfo Default |

Save/Recall User... |

Data Source
Data Source | PRBS =]

PRBS Type |PRBS 9 =]

List Management... |

Set acc to standard | User j

Symbol Rate | 1.000 000 DOD | Msym/is |

ICuding | GSM jl
) 'Differential
Modulation Type Phase Differential
Differential + Gray
More... Gray
GSM o
NADC
Filter Gay PDC
PHS
Eall TETRA -

Set Modulation Type
QPSK and Filter Root
Cosine with Roll Off
Factor 0.3 in the same
way.

Remote control
commands:

SOUR: BB: DM FORM
QPSK

SOUR: BB: DM FI LT: TY
PE RCOS

SOUR: BB: DM FI LT: PA
R RCCS 0.3

1401.0933.69

8| Custom Dig. Mod. A

State off

Setto Default |

Save/Recall User... |

Data Source
Data Source | PRBS j

PRBS Type |PRBS 9 |

List Management... |

Set acc to standard | User j

Symbol Rate | 270833333 |ksymis |

Coding | GSM |

Modulation
Modulation Type | QPSK |
More.__. |
Filter

Filter |Ruut Cosine j

Roll Off Factor | 0.30] <
b

213
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R&S SMATE200A

Finally, switch on digital
modulation by activating
State On.

Remote control
command:
SOUR: BB: DMt STAT ON

8| Custom Dig. Mod. A

[rrate ]|

Setto Default |

Save/Recall User__. |

Data Source
Data Source | PRBS |
PRBS Type |PRBS 9 |
List Management._. |
Setace to standard | User |
Symbaol Rate |  270.833 333 |ksymis ~|
Coding | GSM -]
Modulation
Modulation Type | aPsK |
More__. |
Filter
Filter |Ruut Cosine ﬂ
Roll Off Factor | 0.30 -

Press the CTRL+D key
combination to display
the complete block
diagram.

Remote control
command: -

frea 1.000 000 000 00 |ov= -|

RF OFF

pep|-30.00 @m Lex|-30,00 |com

Matker

1: Ratio

AWGN/IMP

&)
ouT

ALC-Auto

Info

RFiA Mod

config...

[~ on

config... config... RF

[~ on

Dig Mod ‘ ‘

Graphics

config...

[~ On

To indicate the active state, the Baseband block is displayed in blue. The I/Q Mod block is
automatically activated. The RF/A Mod is not yet active, which means that no RF signal is output.

The entry in the Winbar indicates that the Custom Dig. Mod. menu is still open in the background.
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Example of Setup

The menu can be
displayed in the
foreground by pressing
the ESC key.

Press the CTRL+H key
combination to minimize
the menu again.

Press the ESC key
again to close the menu.

Remote control
command: -

Step 3:

Freq

Save/Recall User. ..

1.000 000 000 00 |+ |

RF OFF

pep| 28,00 @m Lex|-30,00 |com

=5 Custom Dig. Mod.

e e ]

Set to Default

[~ on

Data Source
Data Source |PRBS ﬂ
PRBS Type |PRBS 8 =1
List Management...
Set acc to standard | User |
Symbol Rate | 1.000 000 000 | Msymis ~|
Coding | OFF =l
Modulation Type | QPSK |
More__. |
Filter
Filter | Root Cosine =l
Roll Off Factor | 0.30 o
Dig Mod ‘ ‘

Set frequency and level and activate RF signal

Info

RFiA Mod

Graphics

config...

[~ On

Press the CRTL+F key
combination to activate
the editing mode for
frequency entry. The
frequency entry field in
the header section of
the display is
highlighted.

Enter the frequency
using the numeric keys
and terminate the entry
by pressing theALT+F9
key combination for unit
GHz.

Remote control
command:
SOUR: FREQ 2E9

1401.0933.69
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R&S SMATE200A

Enter the level in the
same way after pressing
the CTRL+L key
combination.

Remote control
command:
SOUR: LEV -5dBm

|Le1|r’ _S_UU’dBm v||

Press the CTRL+D key
combination to display
the complete block
diagram.

Select the RF/A Mod
block and activate it.

Remote control
command:
QUTP: STAT ON

The QPSK modulation signal is now present at the RF output.

1401.0933.69

GHz ~

Frea 2.000 000 000 00

eer| 4 ()0 @em ey -5 (0 W

AWGNIIMP
config...

[~ On

Dig Mod ‘ ‘ ‘

2.16

ALC-Auto Info

=]

aur

config...

5

Graphics |

config...

[~ On
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Step 4: Select graphics display of 1/Q signal

g Graphics Settings

Select the Graphics | Path A
block and open the State off
respective menu. = Smart Graphics [~ On
O | Mode I -
Sample Rate Mode |Autu j
Sample rate | 0100

Activate display of the & A: 1), alt)
1/Q diagram by selecting
State On with the rotary
knob. 1

Inphase i(t)

0 200 400 G600 800 1000

Quadrat. q(t)

-0.5
-1
0 200 400 GO0 800 1000
t/ Tsymbol
Run Foom out Show ref Copy to ref

The R&S SMATE comprises a comprehensive info and help system in manual control. Context-
sensitive help can be called any time with the F1 key. The help system indicates the currently selected
parameter and offers additional services such as cross references, index and contents. The content of
the help system corresponds to the operating manual of the R&S SMATE.

Warning and conflict messages caused by incorrect operation as well as further information are
displayed in the Info line. A complete list of existing conflicts is displayed when the CTRL+I key
combination is pressed. Additional information on entries can be requested from the help system. The
history function permits display of all messages.

Assistants simplify the completion of tables. After data entry in the assistant, the table is modified only
after the Accept button has been pressed. Pressing the Accept button also stores the assistant data.

Detailed operating instructions follow in Chapter 3, "Manual Operation".

Menus and instrument functions are described in detail in Chapter 4, "Instrument Functions".
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3 Manual Operation

Introduction - Manual Operation

The following chapter describes the manual control of the R&S SMATE is provided even though the
Vector Signal Generator is primarily intended to be remote-controlled via the GPIB interface or a LAN
connection. Manual control using an external monitor, mouse and keyboard or from an external PC via
a network link might help the user to get familiar with the instrument. The chapter includes a description
of screenshots, operation of menus and the block diagram and the setting of parameters.

The introduction into remote control is provided in section "Remote Control - Basics", on page 5.1.

The Vector Signal Generator R&S SMATE can be operated manually either via the interactive block
diagram or via a menu tree. All menus are in the form of windows that can be operated in the same
way. Key combinations on the external keyboard or alternatively a mouse allow direct access to entries
and settings. A key emulation menu can be called from the window XP operating system (START -
Programs - Accessories - Accessibility - On-Screen Keyboard). Thus, operation via mouse only is
possible. This is supported by an R&S SMATE specific key emulation that emulates the front panel
function keys of the R&S® SMU200A. The R&S SMATE-specific key emulation is called by a right-click
of the mouse. An overview of the key combinations can be found in the following section "Legend of
Manual Controls".

The clear-cut display shows the current signal generator state . Graphs, spectra, vector diagrams, etc,
can be called for a visual check of the output signal. Numerous help functions support the user in signal
configuration.

Chapter 4 includes a detailed description of signal generator functions. Chapter 2 explains the operating
concept in general and includes a brief introduction to operation by a step-by-step description of the
configuration. Remote control of the instrument is described in chapters 5, 6 and 7.

Legend of Manual Controls

The following table lists all available key combinations used on the PC keyboard to trigger functions on
the instrument. Keyboard labels are described in alphabetical order.

In addition, a front panel key emulation and an on-screen keyboard can be used for manual operation
with mouse only (see below).

Key of PC keyboard / Function
Button

Short description of
function

Function

rLH# Special characters Enters a special character, e.g a period/decimal point.

+/- Sign Enters the sign.

-/ (shift+) a...z Aca Switches between upper-case and lower-case letters.

ALT + F9 Units G/n / dBuV /dBu | Selects the unit Giga/Nano, dBuV for the RF level and dBu for
the LF level.

ALT + F10 Units M/u / pVv Selects the units Mega/Micro and pV for RF levels.

ALT + F11 Units k/m / pv Selects the units Kilo/Milli and pV for RF levels.

ALT + F12 Enter function Confirms entries in the base unit and values without a unit.

Unit dBm Selects dBm for the RF level and dB for level offset and level

step width.

Backspace Clears entry Clears the last entry (number, sign or decimal point)
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Legend of Manual Controls

R&S SMATEZ200A

Key of PC keyboard / Function
Button

Short description of
function

Function

Cursor keys Cursor Moves the cursor.
CTRL+0-9/a...z Enters the number/letter.
CTRL+C Recalculate Starts recalculation of the signal.

CTRL+ D / Diagram

Block diagram

Sets the cursor on the block diagram and hides all menus.

CTRL + E / Setup Setup menu Opens the setup menu for general instrument settings.

CTRL +F1-F8 Softkey 1 -8 Triggers the function assigned to the softkey.

CTRL+ F / Freq Frequency Activates the frequency entry.

CTRL+ G Closes menus Closes an active menu.

CTRL+H Hide Minimizes the active menu. Pressing the respective button in
the Winbar opens the menu again.

CTRL + 1/ Info Info Opens/closes the info window

CTRL + L/ Level Level Activates the level entry.

CTRL + M/ Menu Menu Calls the menu selection list.

CTRL + O/ Mod On/Off

Modulation on/off

Switches modulation on/off. MOD OFF is indicated in the
status line.

CTRL + P / Preset Preset Restores a defined basic instrument setup.
CTRL + Q/ Local Local Switches the instrument from remote control to manual control.
CTRL + R/ RF On/Off RF on/off Switches the RF output signal on/off. RF OFF is indicated in

the status line. Both RF output signals are always deactivated
in the case of two-path instruments.

CTRL + S/ File Storage under Activates the menu for storing instrument settings.
Windows
CTRL+T Toggle on/off Switches a block or parameter on/off.

Toggles between the different possibilities of setting a
selection parameter.

CTRL+ Y / Hardcopy Hardcopy Opens the menu for configuring and starting a hardcopy.

CTRL + W / Winbar Winbar Displays the Winbar in the foreground/background.

Einfg Insert Activates the insert mode.

Enter Enter Terminates an entry.

ESC ESC Selects the next higher menu/selection level. When the editing
mode is exited with ESC, the previous value is restored.

F1/Help Help Opens/closes context-sensitive help.

The R&S SMATE also provides a front panel key emulation to enable fast execution of the instrument
specific functions by mouse. The emulation is called on the external monitor by a right mouse click. The
instrument functions are executed by a mouse click on the associated button. The buttons are listed
with the respective key combinations in the first column of the table.
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R&S SMATE200A Operating Concept

Freq I Diagram

Level Menu

File Rearr.

RF OnfOff winBar

Mod OnJfOff Help

Preset

Local

Setup

Hardcopy

Info

In addition, the Windows XP operating system provides a keyboard emulation that can be used for
system settings if no external keyboard but a mouse is available. It is called on the external monitor in
the START - Programs - Accessories - Accessibility menu, selection On-Screen Keyboard.

&= On-5creen Keyboard

File Keyboard Setkings Help

escf F1| F2| F3| Fa 8 5| Fe| F7| F8 8 Fa|F1ol F11| F12l psc] [ bek |

inz | hm| pupSiiiL3

del | end pd
4

Operating Concept

The operating concept for manual control enables the user to make settings as intuitively as possible
and at the same time gives a permanent overview of characteristics of the generated signal and of the
current instrument state. Numerous on-line help functions support user settings.

The block diagram is the core of the operating concept.

A large graphics display showing the current configuration and the signal flow in the form of a block
diagram is the core of the operating concept of the Vector Signal Generator R&S SMATE. The block
diagram gives an overview of signal configuration, and the graphical elements can be accessed for
operation. The desired element is selected by means of the cursor keys and the associated setting
function is called by pressing the Enter key. Required menus and graphs are displayed on the block
diagram which is displayed again in the foreground whenever the CTRL+D key combination is pressed.
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Operating Concept R&S SMATE200A

Permanent display of frequency and level of the RF output signal

The main characteristics of the RF signal, frequency and level, are permanently displayed in the header
section of the screen and can be directly set in the display fields after the CTRL+F or CTRL+L key
combination is pressed. Status messages for the output signal are displayed in addition to frequency
and level.

FregA| 1.000 000 DOO 0O IGHz j RF OFF PEPAI 30.00 dBm LevAl -30.00 IdBm -|

Operation via the graphics interface

Menus are assigned to the specific function blocks in the block diagram. The function blocks represent
elements of signal generation, e.g. the baseband block which contains all menus required for baseband
signal configuration. In this block all digital standards and the digital modulation can be selected.
Function blocks displayed with a blue frame can be directly switched on and off by means of the
CTRL+T key combiantion. In the example, digital modulation can be activated in this way. The menus
of the highlighted function blocks can be called by pressing the ENTER key.

TDMA standards

Baseband A
config... I CDMA standarids
™ on 3JGPP FDD...

misc
Custom Digital Mod... I

DigMod

The signal flow between the function blocks and the employed inputs and outputs are also shown.

tdarker

1: slot timing
2 slot timing
use [ |
@ config...

Trig In 1 —
< ‘

The menu tree can be opened and closed with the CTRL+M key combination. The menu tree is
organized in the same way as the directories under Windows. The function blocks correspond to the
first directory level, the menus to subdirectories.

-- TDMA standards ---

.. GSMEDGE..
i --- CDMA standards -
i 3GPP FDD...

Operation corresponds to the Windows concept

To offer the user a familiar environment, operation is very similar to operation of Windows user
interfaces. All menus and tables are made up of known elements, e.g. selection lists,

Ihlude |Framed (Single) ﬂl
Unframed |

Save/Recall Frame.__.

- 'Framed (Double)
Modulation._. F B FSF
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R&S SMATE200A Operating Concept

check boxes llanore 1/4 sym (slot length 156 sym) |

or entry fields ||Filter Parameter | 0.30 I‘

A blue frame indicates that the selected item is active. In the highlighted element, entries can be made.

Clear settings with the aid of independent submenus

A separate menu is opened for each menu and submenu. The menus can be operated independently of
each other, i.e. none of the menus requires that settings in other menus be completed before it can be
closed. This ensures flexible operation at all times.

| A LislMudf_UCnrr. ALC-Auto | B: AL C-A
- EREE
Smmee 1 state Symbol Rate
Custom Digital Modl...
ARB... Ignore 174 sym (slot lengt
Multicarrier CW... Set To Default o
o
--- Frequency Offset —-
: Mode Start Level -30.00 |dBm ~*
.. 0Hz Modulation
... .- Path Gain --- Save/Recall Frame... || Fior Stop Level -10.00 |dBm -

The Winbar gives an overview of menus and simplifies their access.

The menus are displayed on top of the block diagram but they can be "hidden", i.e. displayed in the
form of a button in the Winbar at the lower end of the screen ( CTRL+H key combination). This makes
room on the screen for other displays that may be required but the setting menus can thus be accessed
any time.

GSMIEDGE A
Modulation

Menu | GSMIEDGE A |

The keys are assigned simple functions

Most key combinations directly perform a simple function. Since a great number of settings can thus be
made by a keystroke, operation is easy. For instance, the ESC key closes the active menu; with the
CTRL+R key combination key the RF output signals can be switched on or off.

An exception are key combinations that call a menu such as the CTRL+R key combination which opens
the complete menu tree of the R&S SMATE, the CTRL+E key combination which opens the menus for
general instrument settings or the CTRL+S key combination which opens the menu for file
management.

Help functions support the user
Numerous help functions support the user in signal configuration.

The valid setting range can be displayed for each numeric parameter. This requires a short wait after
activation of the entry f